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DISTRIBUTION AND MIGRATION OF THE EUROPEAN STARLING 
IN NORTH AMERICA 


By BRINA KESSEL 


Since its first successful establishment in Central Park, New York City, in 1890 and 
1891, the European Starling (Sturnus vulgaris) has proved itself a resourceful, hardy 
bird, well adapted to the environmental conditions existing in many parts of North 
America. The species has extended its range on the continent until currently (1952) it 
is found throughout southern Canada, the entire United States except southern Florida, 
and extreme northeastern Mexico. It breeds extensively in the United States and Canada 
throughout that part of its range northeast of a line extending from south-central 
British Columbia, northeastern Oregon, and northern Utah to southern Mississippi. 
Southwest of this line the starling occurs only during the winter months and in migration. 

Numerous authors have observed and recorded the westward spread of the starling 
in North America, and several good summaries have been published: Forbush (1916), 
Kalmbach and Gabrielson (1921), Wood (1924), Cooke (1925, 1928), Lewis (1927), 
Hoffman (1930), Dickerson (1938), Wing (1943a), and Bent (1950). The last areas 
to be reached by the starling in its westward spread have been those of the Pacific Coast. 
To bring the published summaries up to date, table 1 lists the range extensions into this 
region. The starling has consistently tended to extend its breeding range faster in the 
north than in the south (fig. 7), and the published breeding records of the starling west 
of the continental divide further substantiate this: Salt Lake City, Utah (Lockerbie, 
1949); William’s Lake, British Columbia (Racey, 1950); near Grangeville, Idaho 
(Jollie, 1951); LaGrande, Oregon (Quaintance, 1951); and Roxboro, Washington 
(Hudson and King, 1951). The next few years will undoubtedly witness a further ex- 
tension of the starling’s breeding range into the Pacific Northwest. 


RESIDENT VERSUS MIGRATORY BIRDS 


The starling as a species is a permanent resident within its breeding range in North 
America. Many individuals of the population are themselves permanent residents. 
Marked individuals have inhabited the immediate environs of Fernow Hall, Ithaca, 
New York, throughout the year; and many birds known to have bred in the vicinity of 
Ithaca in one or more seasons have been found close to these same localities during the 
winter. On the other hand, some individuals are highly migratory. Birds banded at 
Ithaca in the winter have been found in the summer in northern New York, and in 
Quebec, and Ontario, Canada. Others banded in winter at Fort Smith, Arkansas, have 
been recovered in subsequent summers in Minnesota, Iowa, Illinois, Indiana, Ohio, and 
Ontario. Still others banded in summer at Union, Ontario, have been found in the winter 
in Illinois, Indiana, Ohio, Arkansas, Mississippi, and Florida. Present data fail to indi- 
cate precisely the composition of the migratory portion of the starling population in 
North America, but the evidence indicates that some members of each age and sex 
category may migrate. Many young of the year wander great distances during the sum- 
mer months and many are found far south of their place of hatching during their first 
winter, apparently having undertaken a migration in the autumn (Fish and Wildlife 
Service Bird-Banding Files). Adult birds, that is, birds over one year of age, also mi- 
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Table 1 


Occurrences of the Starling in the Pacific Coast Region 


Date 
ALASKA 
April 17, 1952 
BritisH COLUMBIA 
January 15, 1947 
March, 1947 
December 1, 1948 
April 30, 1948 
November 26, 1948 
October-December, 1949 
November 20, 1949 
Mid-November, 1949 
Mid-December, 1949 
January 11, 1950 
January 20, 1950 
Winter, 1949-50 
Winter, 1949-50 


Summer, 1950? 


WASHINGTON 
March 20, 1943 
December, 1945 
March 3, 1946 
August 14, 1947 


Winter, 1947-48 
February-March, 1948 


Late November, 1948— 
April, 1949 
January 16, 1949 


December 29, 1949, and 
January 2, 1950 
April-June, 1951 


OREGON 
December 10-24, 1943 


January 22, 1946 
November 15-21, 1946 


November, 1946 

December 16, 1946 
December 26, 1947 
December 26, 1947 


February 7 and 20, 1948 
April 4, 1948 

December, 1948 
December 15, 1948 
December 21, 1948 


December 24, 1948- 
January 2, 1949 

December 30, 1948 

Winter, 1948 


Locality 
Juneau 


Near Oliver, Okanagan Valley 

Bella Coola 

Bella Coola 

150 Mile House 

William’s Lake 

Burns Lake 

Alkali Lake 

Near Vernon 

Surrey (Vancouver) 

Lulu Island (Vancouver) 

Vancouver 

Wistaria 

Fraser Valley and southern 
British Columbia coast 

Onward Ranch, south of 
William’s Lake 


North of Pullman, Whitman Co. 
Fort Lawton, King County 
Colton, Whitman County 
Verlot Ranger Station, East 

of Robe, Snohomish Co. 
Cowlitz County 
Walla Walla Valley 


Southeastern Washington 


Between Redmond and Bellevue, 
King County 

East of Lake Washington, 
King County 

Roxboro, Adams County 


Malheur Nat. Wildlife Refuge, 
Harney County 

Near Cove, Union County 

Malheur Nat. Wildlife Refuge, 
Harney County 

Blitzen Valley, Harney County 

Hart Mountain, Lakeview Co. 

Meadow View, Lane County 

Eugene, Lane County 


Near Alvadore, Lane County 

Near Alvadore, Lane County 

Enterprise, Wallowa County 

Nestucca Bay, Tillamook Co. 

Malheur Nat. Wildlife Refuge, 
Harney County 

Eugene, Lane County 


Near Alvadore, Lane County 
Portland, Multnomah County 


Number reported 


30 


“have been seen” 


Nesting 


Krew 


flocks from 3-10 

numerous flocks 
up to 500 

flocks over 1000 


10 


2 


Nesting 


1 


1 
1-21 


“quite a flock” 
1 
22 
100 


present 
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Author 
(See page 65) 


Munro (1947) | 
Godfrey (1949) 
Godfrey (1949) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 
Racey (1950) 


Racey (1950) 


Wing (19430) 
Larrison (1947) 
Jewett (1946a) 
Larrison (19476) 


Ransom (1948) 
Booth (1948) and 
Pope (1948) 

Booth (1949) 


Bennett and 
Eddy (1949) 
Flahaut (1950) and 
Hagenstein (1950) 
Hudson and King (1951) 


Jewett (19465) 


Quaintance (1946) 
Scharff (MS) 


Jewett (in litt.) 
Jewett (in litt.) 
Gullion (1951) 
Eugene Nat. Hist. 
Soc. (1948) 

Gullion (1951) 
Gullion (1951) 
Quaintance (1949) 
Walker (1949) 
Quaintance (1949) 


Eugene Nat. Hist. 
Soc. (1949) 

Gullion (1951) 

Flahaut (1949) 
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Date 
Winter, 1948-1949 


February, 1949 
Winter, 1949-1950 


Locality 


Malheur and vicinity, 

Harney County 
Near La Grande, Union County 
Eugene and vicinity, 
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Number reported 
abundant 


1 
numerous flocks 


Author 


Van den Akker (1949) 


Quaintance (1949) 
Gullion (1951) and 


Lane County up to 600 Eugene Nat. Hist. 
Soc. (1950) 
January 1, 1950 Portland, Multnomah County 43 Ore. Aud. Soc. (1950) 
May-June, 1950 La Grande, Union County Nesting Quaintance (1951) 
December 31, 1950 Portland, Multnomah County 2 Ore. Aud. Soc. (1951) 
CALIFORNIA 
January 10, 1942 Tule Lake, Siskiyou County 1-40 Jewett (1942) 
December 5, 1946 Chino, San Bernardino County 1 Stager (1947) 
December 18, 1946, and Southeast of Needles, San 45 Monson (1948) 
February 23, 1947 Bernardino County 

December 30-31, 1946 Tule Lake, Siskiyou County 70-100 Jewett (in litt.) 
January 3, 1947 Furnace Creek Ranch, Inyo Co. 2,11 Bolander (1947) 
December 8-10, 1947 Leevining, Mono County 5-12 Vestal (1948) 
January 13, 1948 Gray Lodge Refuge, Butte Co. 6 Ferrell (1949) 
February 8-23, 1949 Point Reyes Peninsula, numerous Gullion (1949) 

Marin County small flocks 
November 16, 1949 Orland, Glenn County 2 Linsdale (1950a) 
January 18, 1950 Near Willows, Glenn County 20 Jones (1950) 
January 25, 1950 Near Hamilton City, Glenn Co. 4 Jones (1950) 
January 26, 1950 Point Isabel, near Richmond, 8-10 Linsdale (1950b) 


December 27, 1950 

Late December, 1950, and 
February 20, 1951 

Early October, 1951 


Contra Costa County 
Pasadena, Los Angeles County 
Whittier, Los Angeles County 


Vicinity Julian, San Diego Co. 


1 
1 


? 


Barr, et al. (1951) 
Small and Pyle (1951) 


Small and Pyle (1952) 


grate. Whether these are second-year birds that have never bred, mature breeding birds, 
or both, cannot be determined because of inadequacies in the North American banding 
data, principally the failure of bird-banders to distinguish at the time of banding be- 
tween first-year starlings and adults. Banding has established that some starlings, both 
males and females, breed in their first year; many, however, do not (Ticehurst, 1913, 
1914; Kluijver, 1935; Berndt, 1939; Kessel, MS). Those that do not breed until their 
second year, and therefore do not develop an attachment to an area, could be expected 
to behave much like first-year birds in their wanderings and migrations. 

Much the same situation with respect to migration exists in the populations of the 
British Isles and continental Europe, where one finds some migratory and some resident 
individuals. Here again first-year and second-year birds migrate (Thomson, 1922; 
Schiiz and Weigold, 1931), but data on the migration of adult breeding birds are meager. 
Fairly conclusive evidence that some of these birds migrate, however, is found among 
the banding data for continental European Starlings. The mere fact that most of the 
continental birds are migratory suggests this, but in addition, Schiiz and Weigold (1931) 
record the recovery in North Africa in winter of five birds at least two and a half years 
old which had been banded as young in Switzerland, Czechoslovakia, and Austria. Be- 
cause these birds were certainly old enough to have bred, and because the European 
Starling is not known to breed in Africa, these birds apparently had migrated to Africa 
after breeding at least once. It seems likely, then, that some members of each of the age 
categories are regularly migratory and that others are not; or, as Nice (1937) found 
with the Song Sparrows (Melospiza melodia), some individuals may migrate in some 
years and not in others. 
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The actual percentage of migratory and non-migratory starlings in the population 
varies with geographic locality and with the season of the year. Kalmbach (1932), from 
the results of 120 recoveries of 4516 birds banded at winter roosts in Washington, D.C., 
suggests that something more than 23 per cent of the birds wintering in Washington are 
essentially resident birds. Thomas (1934), from 172 recoveries of 7062 birds banded at 
Columbus, Ohio, concluded that a much smaller percentage of the birds in large winter 
roosts there were local residents. 

At Ithaca, New York, 1023 starlings were banded from communal roosts during the 
winters of 1947, 1948, and 1950. To date (June, 1952), 169 of these have yielded re- 
turns, 150 of them local (within 20 miles). Of these latter, 57 were taken during the 
summer months, indicating that at least 38 per cent of the wintering population at 
Ithaca is resident. Intensive summer field studies, and a strong ornithological educa- 
tion program in the vicinity of Ithaca undoubtedly increased the number of local recov- 
eries over what they might otherwise have been; the figure of 38 per cent, therefore, 
may not be comparable to the percentages of Kalmbach and Thomas, who did not 
supplement their winter bandings with summer studies. 

In addition to the flock birds banded at Ithaca, 69 birds roosting individually in 
isolated places were banded during the winter. Thirty-five of these were recovered 
locally: 20 in the summer months, and 22 in the winter months (7 recaptured in both 
winter and summer are included once in each of the counts). These numbers suggest 
that at least 57 per cent of the isolated winter birds are permanent residents. The per- 
centage of residents in these isolated birds probably approaches 100, however, the dis- 
crepancy being caused by the methods of recapture. These isolated birds were originally 
banded at night, from December to March, in nesting boxes, and all but a few of the 
recoveries were obtained by subsequent visits to these boxes. During the winter both 
males and females roost in the boxes, but as the breeding season approaches only the 
females stay in the boxes at night. Hence, during the summer months, as one would 
expect, the returns consist largely of females: 14 out of the 20 summer recoveries of the 
isolated birds were females. Of the 22 winter recoveries, 18 were males; one would not 
expect to find these roosting in the boxes during the breeding season. This evidence, 
and the fact that only one of these birds has been taken over twenty miles from the 
banding locality, indicates that a high percentage of the starlings roosting in isolated 
places are permanent residents. 

Taking everything into consideration—flock-banded birds recovered in the summer, 
isolated roosting birds, and flock-banded birds recovered in the winter some of which 
are undoubtedly permanent residents—one might estimate that at least 60 per cent of 
the starlings that winter in Ithaca are permanent residents. 

Even less is known about the percentage of migratory and non-migratory starlings 
in a given area during the summer as compared to the winter. At Ithaca, in the summers 
of 1947 through 1951, 167 breeding birds were banded at their nest sites. At the time 
of this writing not one of these birds has been recovered outside of the Ithaca region. 
Of the 141 birds banded from 1947 through 1950, 67 have been recovered—60 in the 
summer, and 23 in the winter (16 being recovered in both summer and winter). This 
evidence indicates that at least 34 per cent, and probably more, of the breeding birds 
at Ithaca are permanent residents. 

Of 1111 nestlings banded at Ithaca from 1947 through 1950, 33 have been recov- 
ered: 21 at Ithaca (16 in ensuing summers, and 6 in winters), and 10 over 20 miles from 
Ithaca (5 in winter and 4 in summer). 

To show further the effect of geographic locality on the percentage of migratory 
starlings in the population, the writer, in 1946, tabulated all the bird-banding recoveries 
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filed in the bird-banding files of the Fish and Wildlife Service (excluding repeats) and 
then compared the number of recoveries from outside the state of banding with the total 
number of recoveries from inside (without segregation by seasons). This admittedly 
rough method indicates the regions in which starlings are relatively migratory or non- 
migratory. In Texas and the Southwest, where flocks winter but do not breed, the popu- 
lation must be 100 per cent migratory. In Louisiana, Arkansas, Kansas, Missouri, and 
western Tennessee, over 67 per cent of the recoveries of birds banded within the state 
were out-of-state. Indiana had 62 per cent of its recoveries taken outside the state, 
Ohio 31 per cent, Kentucky 22 per cent, and Ontario 22 per cent. Recoveries are too few 
from the states of the Southeast for consideration. The eastern states have a much lower 
percentage of out-of-state recoveries than the midwestern states do. With the exception 
of Vermont and New Hampshire, all have a percentage of out-of-state recoveries of 
20 per cent or less, some as low as 5 per cent. Wisconsin, Michigan, and northern Illinois 
are also low, being 3 per cent, 10 per cent, and 6 per cent, respectively. From. these 
figures it appears that, on an annual basis, more migratory starlings occur in the central 
and southern midwestern states than in the Lake States, the Northeast, and the Ailantic 
seaboard. There are two possible reasons for this. First, the starling may be more migra- 
tory on the edge of its range, or at least in areas where its population is relatively sparse. 
Second, the areas of the highest percentage of out-of-state recoveries fall along what 
appears to be one of the main trunk lines of migration for starlings in this country, 
that is, from Ontario, through Ohio, along the Ohio River, and down the Mississippi 
River (fig. 1). These areas should, therefore, have larger numbers of wintering mi- 
grants than do some of the adjacent states. 


ANNUAL MIGRATION DATES 


The dates of starling migration in North America agree closely with those of Europe 
and the British Isles. In general, the spring migration occurs from mid-February to the 
end of March, and the fall migration from late September and October through 
November. 

The actual dates of migration vary somewhat from year to year and with geographic 
locality. At Abilene, Kansas, for instance, starlings were present from November 3, 
1939, to March 14, 1940; November 14, 1942, to March 11, 1943; and from Novem- 
ber 30, 1949, to March 14, 1950 (Fish and Wildlife Service Bird Distribution File). 
At North Bay, Ontario, the spring migration peak comes early in April, and the fall 
peak late in August (loc. cit.). At Ithaca, New York, the first large influx of the spring 
migration came during the last week of February in 1947 and 1948, but not until the 
second week in March in 1951, and the third week in March in 1950. Fall migratory 
flocks are usually common about the countryside near Ithaca by the middle of October, 
and they disappear in the last half of November. 


EXTFNT AND DIRECTION OF MIGRATION 


The geographic pattern of starling migration in North America shows li:tle resem- 
blance to that of Europe. The birds of each region show several distinct directions of 
movement, but the topographic features of the respective continents seem to determine 
these directions. There is little evidence to indicate that the migration routes in North 
America have been established as a result of characteristics inherited from European 
ancestors. 

The migratory movements of the starling in Europe have been well summarized 
and mapped by Schiiz and Weigold (1931). Roughly, the movements fall into three 
groups. The birds from Norway, Sweden, and Finland migrate in the autumn in a south- 
westerly direction, probably affected by the coastlines. Those from the areas immedi- 
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Fig. 1. Main migration routes for the Starling in the eastern United States. 


ately south and east of the North Sea and Baltic Sea exhibit a strong tendency to mi- 
grate in a west-east direction along the coast—west in autumn, and east in spring. Those 
from central Europe, like those from Scandinavia, tend to migrate in a northeast- 
southwest direction, the autumnal migration tending to be more westerly in the western 
parts, and more southerly in the eastern parts. The birds from Finland apparently split 
their flight in East Prussia; some continue their autumnal flights in a southwesterly 
direction as far as France and Spain, and some join the flocks along the Ba!tic coast 
and migrate westward as far as the British Isles. 

The breeding birds from the Scandinavian and Baltic regions migrate through Den- 
mark, Belgium, Holland, and northern France to the British Isles, with some of the 
Finnish birds migrating into France and northern Spain. Migrating birds from Germany 
move as far southwest as southern Europe, southern Spain, and occasionally Africa. The 


nineties 
een 


pees aaeasi . . 
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birds from Switzerland, Saxony, Silesia, Austria, and Czechoslovakia move into Italy, 
southern France, southern Spain, and Africa. 

North American banding studies by Kalmbach (1932), Thomas (1934), Hicks 
(1938), and others have shown that here also the starling exhibits several directions 
of migration. In the areas between the Atlantic seaboard and the Appalachian Mountains 
the direction is north-south or northeast-southeast; west of these mountains it tends to 
be almost entirely northeast-southwest. 

Since the early studies of Kalmbach (1932), Thomas (1934), and Hicks (1938), 
many starlings have been banded in North America, especially in the eastern portions. 
These banded birds have yielded a wealth of data that are now filed at the bird-banding 
office of the Fish and Wildlife Service on IBM cards. In the course of the present study 
the writer tabulated, analyzed, and mapped all recoveries from a distance of more than 
100 miles from banding that were reported to the bird-banding office prior to January 1, 
1951. The results corroborate and augment the observations of earlier workers. Figures 
2-5 show the geographic distribution of the recoveries of starlings banded at various 
localities in North America. The large stars on the maps indicate the region of banding, 
and the smaller, circular dots indicate the sites of recoveries of individual birds. The 
season of banding is noted in each legend. 

A study of the migrations of banded starlings in relation to the topographic features 
of North America shows that starlings, like many other birds, seem frequently to utilize 
river valleys, lake plains, and coastal plains as flyways. Figure } indicates the probable 
main routes of starling migration in this country. 

In general, the starlings banded along the Atlantic coasta) p)ain migrate north-south, 
or northeast-southwest, along this plain, tending to Jeave the plain only through the 
larger river va)leys. The birds banded on the western end of Long Island, New York, 
for instance, have been recorded from F)orida to the Gaspé along the coasta) plain. They 
have entered upper New York through the Hudson Valley, whereas they entered Ver- 
mont through the Connecticut River Valley (fig. 2d). The birds banded in eastern Mas- 
sachusetts, and in the vicinity of Philadelphia, Pennsylvania, show the same pattern 
(figs. 2b, 2d). One bird banded on Long Island in one winter was recovered in Ohio the 
following winter. This bird probably migrated up the Hudson River Valley the spring 
following banding and at some time crossed the state through the Mohawk Valley. 
Then, that fall it probably migrated with the starlings that go to the midwest in the 
winter via the route south of Lake Erie. 

The starlings from the vicinity of Washington, D.C., deviate from the coastal route. 
They apparently move northward in spring west of Chesapeake Bay and then follow 
the Susquehanna River through the mountains straight northward (fig. 3b). Only a few 
cross over the Susquehanna River and follow the coastal plain northward. 

The majority of the birds of the Delaware-Maryland-Virginia Peninsula, across 
Chesapeake Bay from Washington, D.C., tend to follow the coastal plain to the Hudson 
River and New England. A few cross to the northwest and join the Washington flocks 
in coming north via the Susquehanna River to central New York State (fig. 2a). 

The starling populations to the west of the Appalachian Mountains exhibit a strong 
northeast-southwest movement (figs. 3-5). Individuals banded in the winter in central 
Tennessee (Nashville, Murfreesboro, and Pulaski), southeastern Indiana (Lawrence- 
burg Junction), and southern Ohio (Cincinnati, Columbus, and Canal Winchester) 
migrate mainly northeastward into Ohio, northwest Pennsylvania, and western and 
central New York State; most apparently remain south of the Great Lakes, but a few 
are found in Ontario (figs. 3c, 4a). 

A large number of the starlings wintering to the west and south df these areas— 
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Fig. 2. Recoveries of Starlings banded (a) in winter in Delaware; (b) throughout year in and 
near Philadelphia, Pennsylvania; (c) throughout year near New York, New York; (d) 
throughout year in eastern Massachusetts. For d, southern recoveries made in winter; 
northern recoveries in both winter and summer. 


those banded in Memphis, Tennessee, Fort Smith, Arkansas, and Avery Island, Louisi- 
ana—migrate northeastward through southern Illinois, Indiana, northwestern Ohio, 
and enter southern Ontario from southeastern Michigan. Some migrate through Ken- 
tucky and Ohio, and a few reach New York. Most, however, stay farther west, with 


those which migrate as far as Lake Erie going north of the Lake rather than south of it 
(figs. 3d, 4c, 4d). 
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Fig. 3. Recoveries of Starlings banded (a) throughout year at Ithaca, New York; (b) in winter 
in and near Washington, D.C.; (c) in winter in central Tennessee (Murfreesboro, Nash- 
ville, and Pulaski) ; (d) in winter at Memphis, Tennessee. 


Some of the starlings banded in the winter at Avery Island, Louisiana, and at Fort 
Smith, Arkansas, have been recovered in areas directly north of the banding site (figs. 
4c, 4d). It seems likely that these birds, instead of crossing the Mississippi River and 
continuing in a northeast direction on their spring migration, followed the Mississippi 
River straight north. Some of the Fort Smith birds, in order to skirt the Ozark Moun- 
tains, may also have moved westward up the Arkansas River and then northward via 
the Cherokee Plains and the Missouri River. 











58 THE CONDOR Vol. 55 





Fig. 4. Recoveries of Starlings banded (a) in winter at Lawrenceburg Junction, Indiana; 
(6) throughout year in southern Ontario (all recoveries for winter, except one in Ken- 
tucky and several in New York) ; (c) in winter at and near Fort Smith, Arkansas; (d) in 
winter at Avery Island, Louisiana. 


The majority of the wintering starlings banded in Ellinwood, Kansas, and in the 
vicinity of Independence, Missouri, migrate northeastward into Iowa, northern Illinois, 
and Wisconsin in the spring. A few of the Missouri birds have been found as far east 
as southern Michigan, and Leeds County, Ontario (figs. 50, 5a). 

The starlings from the Chicago region and from northwestern Indiana are largely 
resident birds. Those that do migrate move southwest in the autumn to southern Illinois, 
Missouri, Arkansas, Louisiana, and Texas (figs. 5c, 5d). The spring migration moves 
in two general directions: one, the expected direction, in which the birds move in an 
east and northeasterly direction to Michigan, Ontario, New York, and Pennsylvania; 
the other, a more limited movement, to the northwest. Apparently some birds move 
into the urban areas of the region from Chicago to Waukegan during the winter months 
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Fig. 5. Recoveries of Starlings banded (a) in winter at and near Independence, Missouri; 
(6) at Ellingwood, Kansas (all winter-banded except those recovered in Oklahoma and 
New Mexico, which were banded as juveniles in June) ; (c) throughout year in northeastern 
Illinois; and (d) in winter in northwestern Indiana. For c, southwestern recoveries made 
in winter; those from eastern Michigan and eastward in summer; those from northwestern 
Michigan and Wisconsin throughout year. 


and then return to southern Wisconsin during the summer. Lake Michigan blocks the 
possibility of a northeast movement from this limited area. 

In summary, the general migratory trend of the starling in the midwestern states is 
northeast-southwest. Within these areas the topography, except in the region of the 
Ozark Mountains, does not obstruct the migration routes. Even under these conditions, 
however, if river valleys exist in the general direction of migration, they are apparently 
frequently utilized as flyways (see especially figs. 4b, 4d). 

In the present study special note has been made of the source and routes of the 
migratory starlings of New York State. Analysis of the Fish and Wildlife banding data 
shows that starlings enter the state in the spring through three main migration routes: 
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Fig. 6. (a) Recoveries of Starlings in New York State banded in southern Ohio. Same patterns 
shown by birds banded in central Tennessee and southeastern Indiana. (b) Recoveries of 
Starlings in New York State banded to the south. 


southwestern New York, either along the south shore of Lake Erie or up the Allegheny 
River; up the Susquehanna River; and up the Hudson River. A few starlings also enter 
the western end of the state through the Buffalo-Niagara Falls region from Ontario, 
but this does not appear to be a regular migration route, and it is relatively unimportant. 
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Figure 6a plots all the starlings banded in southern Ohio (Cincinnati, Columbus, and 
Canal Winchester) and later recovered in New York State. The recoveries in New York 
State of starlings banded in central Tennessee and southern Indiana show a pattern 
identical to that of the Ohio birds. The map shows that most of the birds probably enter 
the state along the southern shore of Lake Erie, follow the Great Lakes plain northward 
to the Buffalo-Niagara region, and then fly eastward along the plain south of Lake 
Ontario. From this plain, the birds fly southward up the valleys of the north-south 
drainage systems of that part of the state. E. M. Reilly finds this same pattern of move- 
ment in many other species of birds that move into New York State from the west 
(verbal communication). Other starlings from the west reach the southwestern part of 
New York through the valley of the Allegheny River. Some follow the Lake Ontario 
plain around the east end of the Lake and northward to the St. Lawrence River, Mon- 
treal, and Ottawa. Others enter the Mohawk River Valley, and a few follow it as far as 
the Hudson River. One Ohio-banded bird, recovered near the mouth of the Hudson 
River, undoubtedly followed the Mohawk Valley route in getting there. 

Figure 68 plots all the starlings recovered in New York State from bandings in states 
to the south. These starlings apparently entered the state by all of the three main mi- 
gration routes. Those from Pittsburgh, Pennsylvania (west of the Appalachians), en- 
tered the state through the Allegheny River Valley and were found primarily in the 
western part of the state. Three birds banded at Laceyville, Pennsylvania (northeast 
Pennsylvania, on the Susquehanna River), were recovered in central New York and 
undoubtedly migrated up the Susquehanna River Valley. Most of the birds from the 
vicinity of Washington, D.C., as discussed earlier, migrate northward via the Susque- 
hanna and are found through the central part of the state and to a lesser extent in the 
western part. Two birds banded in North Carolina, one from Castonia and one from 
Raleigh, evidently came into New York via the Susquehanna River, too; one was recov- 
ered in the western part of the state and the other in the northern part. 

A few of the birds from Washington, D.C., come up the Atlantic coastal plain and 
enter New York by the Hudson River Valley. The birds of the coastal plain, north of 
the mouth of the Susquehanna River, migrate north along the plain, and those that 
enter upper New York come up the Hudson River. Birds banded in the region of Phila- 
delphia, Pennsylvania, and southern New Jersey follow this pattern. Most of the birds 
banded in Delaware, as discussed earlier, move up the coastal plain and thence into the 
Hudson Valley, but some come north via the Susquehanna Valley into central New York. 

Some birds from Connecticut enter New York State in the region of the Hudson 
River and may even push westward up the Mohawk River Valley. The Mohawk Valley 
serves as a connecting link between the migrants of central New York and those of the 
Hudson River Valley. 

A study of out-of-state recoveries of starlings banded at Ithaca (central New York) 
traces the same pattern of migration routes as the foreign-banded recoveries (fig. 3a). 
Two birds recovered in southern Pennsylvania, and one in Virginia, evidently followed 
the Susquehanna route. Two birds recovered in northwest Pennsylvania seem to have 
migrated down the Allegheny River Valley, whereas three in central and eastern Ken- 
tucky and one in northern Alabama could have gone either down the Allegheny Valley 
or along the south shore of Lake Erie and thence down the Ohio River. A number 
of winter-banded starlings from Ithaca, New York, have been recovered to the north: 
several in Ontario, one in Quebec, and one in northern Vermont. These birds undoubt- 
edly followed the migration route along the Lake Ontario plain and up the valley of the 
St. Lawrence River. 

To summarize, both in summer and in winter, migratory birds augment the resident 
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starling population of Ithaca and central New York State. Most of these migrants come 
from the west from western Pennsylvania, Ohio, southern Indiana, Kentucky, and Ten- 
nessee; or from the south from central Pennsylvania, the vicinity of Washington, D.C., 
and areas to the west and south of Chesapeake Bay. Only occasionally do starlings from 
Delaware, New Jersey, southeastern Pennsylvania, and New York City or from areas 
west of Ohio, Kentucky, and Tennessee reach central New York. In the winter, birds 
from Ontario and northern New York migrate southward, and some remain as winter 
residents in central New York. 


MIGRATION IRREGULARITIES 


As a migratory species the starling appears exceptionally plastic in its habits. As 
already seen, some members of the population do not migrate, whereas others do. Nest- 
lings from one nest may migrate, whereas others from the same nest apparently do not. 
At Ithaca, New York, for instance, of two siblings banded together in a nest on May 30, 
1947, one was found in Ithaca on February 25, 1949 (almost certainly a winter resi- 
dent), whereas the other was found on June 6, 1949, near Riversburg, Clarion County, 
Pennsylvania. Where siblings do migrate, they may winter far apart at different winter- 
ing areas. Two siblings banded as nestlings at McMillan, Michigan, on July 14, 1932, 
were recovered in the following winter at Porterfield, Wisconsin, and Palmyra, Missouri, 
respectively. It seems probable, too, that some starlings migrate one year, and not 
another. 

After leaving their nests in late spring or early summer, many young starlings stay 
within twenty miles of their place of hatching, but others wander considerable distances 
(Kluijver, 1935; Creutz, 1939; and Schiiz and Weigold, 1931). Schifferli (1932) re- 
cords their wandering 170 miles, and Schiiz and Weigold (1931) record distances of 200 
to 340 miles. Some of these birds may remain as residents in the areas to which their 
wanderings take them, as Bullough (1942) found for British birds, but others turn 
south after their wanderings and migrate (Schiiz and Weigold, 1931). 

Some birds return to their place of hatching to breed (Kluijver, 1935; Creutz, 1939; 
Kessel, MS), but many do not. Ithaca-banded nestlings have been found both north 
and southwest of Ithaca in subsequent breeding seasons, some 200 to 250 miles distant: 
one, banded as a nestling on May 30, 1947, was recovered west of Riversburg, Clarion 
County, Pennsylvania, on June 6, 1949; another, banded as a nestling on May 27, 1948, 
was recovered near Valleyfield, Sonlanges County, Quebec, on July 23, 1949. A young 
bird banded at East Durham, New York, May 20, 1933, was recovered in West Allis, 
Wisconsin, on July 7, 1934. This bird must have wandered into the Mohawk Valley 
and westward after leaving the nest. It probably migrated via Lake Erie and the Ohio 
River to the Mississippi River in the fall and then northward into Wisconsin the fol- 
lowing spring. A bird banded as a juvenile on June 8, 1936, near Ottawa was recovered 
at Sherrill, Oneida County, New York, on April 24, 1940; it was probably a breeding 
bird of the latter area. A young bird banded at Kenmare, North Dakota, August 28, 
1938, was recovered to the northwest, in Tyvan, Saskatchewan, on May 12, 1939. 

Thus it will be seen that young starlings are extremely variable and show few definite 
patterns in their movements. They wander and migrate, and then they appear to settle 
in any suitable place when they are ready to nest. The final spot may or may not be near 
their place of hatching. 

Because many starlings apparently do not breed in their first year (page 51) and 
therefore do not become attached to a given locality before the end of their second year, 
some second-year birds should show the same heterogeneity of movement that is found 
among the young birds. Again the pattern is difficult to establish because of the lack of 
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aged, banded starlings. Several banding records, however, show starlings that shifted 
localities in consecutive summers, probably because they were unattached, second-year 
birds. A bird banded in Toronto, Ontario, on March 12, as an “adult” was recovered 
in Louisville, Kentucky, in the middle of the breeding season on May 22, 1940. Another 
bird banded at Buffalo, New York, on April 7, 1934, was recovered at Maberely, On- 
tario, on May 20, 1935. Of two birds banded in Michigan, one was an “adult” banded 
at Whittlemore, Iosco County, on April 10, 1932, and was recovered about 80 miles to 
the southwest at Rodney, Mecosta County, Michigan, on June 16, 1933; the other was 
an “adult” banded at Alpina, Michigan, on April 10, 1946, and was recovered at Webb- 
wood, Ontario, on May 23, 1946. 

As one might expect, old adult birds exhibit more uniformity in movements than do 
the younger birds. The available European literature and North American banding 
records offer no evidence that a starling that has bred once in a given area has ever leit 
that locality to breed at some distant place (over 20 miles). There are numerous in- 
stances, however, of adult breeding birds returning to breed in the same areas year after 
year (Kluijver, 1935; Kessel, MS). 

One other outstanding irregularity occurs in the migration of the starling. Numerous 
times birds banded at a given site one winter have been recovered in subsequent winters 
at some distance from that site, some perhaps having migrated in one year and not in 
another. Nice (1937) has described similar irregularities for the Song Sparrow (Melo- 
spiza melodia) where it was found that some of the birds migrated some winters and 
not others and where migratory tendencies were not always the same among siblings 
of the same nest. Again, because of the lack of records of aged starlings it is not pos- 
sible to say whether second-year birds or older birds contribute most to this migratory 
irregularity, although probably both are involved. 


PROBABLE MECHANISMS OF SPREAD IN NORTH AMERICA 


The discussion of starling movements and migrations makes interesting a postula- 
tion of the mechanisms that have contributed to the rapid advance of the starling across 
the North American continent. Distribution maps (fig. 7) prepared from data available 
in the Fish and Wildlife bird distribution files plot the approximate extent of the breed- 
ing range of the starling in 1918, 1921, 1926, 1932, 1941, and 1949. These maps show 
all winter occurrences for that winter and those for the two preceding winters that ex- 
tended beyond the breeding range. The result is striking, but not unexpected in the light 
of the present study. With few exceptions, all the winter extensions occur to the south, 
southwest, and west of the breeding range. These, then, are almost certainly records 
of migrant birds. And it is apparently these birds that have been responsible for the 
rapid southwest extensions of the starling range, which have been particularly evident 
during the winter months. 

The extension of the breeding range has apparently been due to the migrations and 
wanderings of the first-year and non-breeding second-year starlings. The apparent at- 
tachment of adult starlings to their annual breeding grounds prevents their being an 
important factor in the expansion of the breeding range. The irregular movements, and 
the apparent random selection of breeding areas by younger birds, however, would be 
sufficient to account not only for extensions of the breeding range but also for many 
of the winter extensions. 


SUMMARY 


The European Starling, since its first successful establishment in New York City in 
1890 and 1891, has expanded its range, and now occurs throughout southern Canada, 
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the United States except southern Florida, and in extreme northeastern Mexico. It 
breeds only in the eastern and northern part of its range, from British Columbia, Wash- 
ington, Oregon, and Utah to Mississippi and eastward. 

The migratory habits of the starling in North America are essentially the same as 
those of Europe. Some individuals are apparently sedentary whereas others are migra- 


SUMMER 1918 ; XY SUMMER 1921 
WINTER 1916-18 ‘ WINTER 1919-21 


SUMMER 1941 
WINTER 1939 > WINTER 1946-49 





Fig. 7. Westward expansion of the range of the Starling. The line indicates approximate limit 
of breeding range for a given summer ; dots indicate winter occurrences outside of the breed- 
ing range for the same and ,two or three previous years. The star indicates an unusually 
advanced breeding record, in 1934, at Camrose, Alberta. 


tory; some apparently migrate in some years but not in others. The percentage of mi- 
gratory starlings in a given population varies with geographic locality, season of the 
year, and type of aggregation studied. Migration occurs in the spring from mid-Feb- 
ruary to the end of March and in the fall from late September through November. 
The topographic features of the continent seem in large part to determine the migra- 
tion routes in North America. Starlings banded along the Atlantic coastal plain migrate 
north-south, or northeast-southwest along this plain, tending to leave it only along the 
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larger river valleys. West of the Appalachian Mountains, migrating starlings exhibit 
a strong northeast-southwest movement. 

Juvenal, first-year, and second-year starlings that have not bred are extremely vari- 
able in their migratory behavior, showing few definite patterns of movement. Their 
irregular movements and random selection of breeding areas appear to be the mechan- 
ism through which the starling has extended its range across North America. 
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ADDENDUM 


The first record of the starling in Alaska has been reported by Tarleton F. Smith. Mr. Smith, 
accompanied by Gomer Hilsinger and Lewis McDonald, observed a single starling in a cow pasture 
near the Juneau airport in the late afternoon of April 17, 1952. Unfortunately, attempts to collect the 
specimen were unsuccessful. 

This occurrence of the starling at Juneau, Alaska, is not as surprising as might seem. Starlings 
already have been recorded as far north in British Columbia as Burns Lake (Racey, 1950) and the 
Queen Charlotte Islands (G. Clifford Carl, British Columbia Provincial Museum: verbal communica- 
tion, 1952); it is not a lung flight for a starling from there, up the coast, to the meadow-like fields 
at the base of the mountains near Juneau. 
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OBSERVATIONS ON THE BEHAVIOR OF A CAPTIVE POOR-WILL 
By JOSEPH BRAUNER 


Between June 15, 1949, and March 29, 1950, I was able to raise and observe a Poor- 
will (Phalaenoptilus nuttallii). This bird was taken from a nest which had been under 
observation in the Santa Monica Mountains, Los Angeles County, California. The 
initial object was to see if Poor-wills could be raised in captivity so that torpidity could 
be investigated under laboratory conditions. Since there is no published record of hand- 
raised Poor-wills, careful notes were taken on movements and actions of this individual. 

The bird was kept indoors in an open, soil-filled wooden box near an east-facing 
window. It was allowed complete freedom. Although the bird would sit practically mo- 
tionless all day in its box, if placed in a cage it would batter its bill and nostrils badly 
against the sides of the cage in an attempt to get out. Many of the actions were too 
rapid for the eye to follow. Some of these have been analyzed by high-speed strobo- 
scopic photographs made with an exposure of approximately 1/5000 of a second. 

Acknowledgements.—My initial interest in Poor-wills was stimulated by the late 
Adrian J. van Rossem through his advice and guidance. I am also indebted to George 
A. Bartholomew, Jr. for assistance and advice. The parasite was identified by John N. 
Belkin. 

Feeding.—The Poor-will was approximately 15 days old when it was taken from the 
nest; it had been under observation for 11 days. Until it was 26 days old it had to be 
force-fed moths, beetles and chopped meat. From that age on, it would take food from 
the forceps. The speed with which the bird grasped the food was so great that the exact 
manner of grasping could not be determined with the unaided eye. After the bird was 
111 days old, it caught food which was dropped from a height of two to three feet di- 
rectly above its head. Unless such food as meat, mealworms or lettuce was dropped so 
that it fell within easy reach of the bird’s mouth, the Poor-will would not move from 
its position to catch it. When a moth was dropped slightly off to one side, however, the 
bird would quickly waddle several inches and catch it. If the bird were hungry, it would 
fly up to meet the first few pieces of food which were dropped. Worms tossed diagonally 
downward to the bird from a distance of 6 to 8 feet were caught with ease. 

The Poor-will was able to swallow large pieces of food. White-lined sphinx moths 
(Celerio lineata), with a wing expanse of 60 to 90 millimeters, were taken in one gulp. 
Even larger sphingids were taken in one swallow, but the tips of the wings stuck out of 
each side of the bird’s mouth for a short time. Pieces of chopped meat or steak as big 
as a large unshelled almond were swallowed with ease. The swallowing of large pieces 
was apparently aided by short, quick flips of the wings. A number of kinds of food such 
as live house flies, freshly-killed bees, and hairy caterpillars were taken but immediately 
rejected. The Poor-will never used its feet to aid in food manipulation. On one occasion, 
the bird used the bend of its wing (wrist joint) to help move a long string-like piece of 
lettuce which it had started to swallow but which had become entangled in its rictal 
bristles. 

The feeding of a captive Poor-will is not difficult, but it is time consuming. During 
the summer season, the bird was fed moths. When moths were no longer available the 
basic diet was mealworms, ground meat, and concentrated cod-liver oil. It was thought 
that occasional meal beetles (Tenebrio molitor), pieces of Jerusalem cricket (Stenopel- 
matus longispina), and grasshoppers were supplying sufficient roughage for the bird; 
however, these hard exoskeletons were completely digested. The bird was given water 
with a pipette only three times, on its 15th, 55th, and 66th days. It seemed to thrive, 
however, in spite of the lack of water. 


= 
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When the bird was 162 days old, there were signs of dietary deficiency. The eyes 
began to close and the lips became fastened together by mucous strands. The bird’s 
breathing accelerated and the feces became liquid. Orange juice was given to the bird 
for four days in addition to a multivitamin compound. Nevertheless, the bird became 
progressively more ill. On the 169th day, lettuce was offered for the first time and was 
taken avidly by the bird in spite of the handicapped vision. From then on, lettuce be- 
came a daily part of the diet. In three days the bird appeared to be normal. The foods 
taken by the Poor-will in addition to those mentioned were beef, steak, cow and chicken 
liver, and celery greens. The basic item in the Poor-will’s diet was mealworms of which 
16 to 82 were consumed daily. On many occasions the bird was seen swallowing small 
bits of gravel from its dirt pile. 





Fig. 1. Feet of freshly collected Poor-will showing pectens on inner side of middle claws. 


Scratching.—For many years ornithologists have debated the use of the pecten on 
the inner side of the claw of the middle toe of some of the caprimulgids (fig. 1). Such 
a device is also found in the Barn Owl (7 yto alba) and in true herons (Ardeidae). 
Coues’ (1903:138) statement that the comb “occurs only on the inner edge of the mid- 
dle claw” is erroneous; the comb is on the outer side of this claw in the true herons. 
Alden H. Miller (personal communication) stated that Joseph Grinnell called it a 
“louse comb” when referring to the analogous structure in beavers. 

Early in the 19th century, there appeared arguments and counter-arguments as to 
the use of the pectinated claw. Swainson (1830:188) argued against Dillon’s theory 
that the pecten was used to straighten bristles and expressed amusement (1831:275-6) 
at the simplicity of J. Rennie in supposing the comb useful in removing insect parasites. 
Swainson (1836, 1:360; 2:151) said members of the Caprimulgidae “seize their food 
by the foot.”” Hayward (1830:449) stated that the so-called Fern Owl (Caprimulgus 
europaeus) uses its “singular claw” for the purpose of detaching the sharp-hooked claws 
of beetles which are occasionally affixed to the sides of the mouth. Hayward claimed to 
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have seen this process take place while the bird was in flight. Wilson (Brewer, 1839:380) 
felt that the pectinated claw was used as a comb to remove vermin from the plumage of 
the head because small particles of down were frequently found adhering to the teeth. 

The captive Poor-will scratched itself with the long middle toe. Examination of the 
pecten, which until the third week is only a lateral ridge on the inner side of the claw, 
revealed caught fragments of down and feathers. High-speed flash photographs were 
taken of the scratching. They reveal that the foot is turned outward so that the comb 
on the long middle claw engages the feathers (fig. 2). 

As the bird’s claws grew, the claw of the longest toe curved laterally outward. This 
curving placed the pecten in the most advantageous position for contact with the feath- 
ers. This observation confirms that of Dillon (1830:30-33). Until it was 71 days old, 





Fig. 2. High speed photograph of a Poor-will scratching, showing use of inner surface of mid- 
dle toe which bears pecten. Note the foot is brought over the wing which is dropped to 
ground for support. . 


the bird balanced on one leg while it brought the other forward to the scratching posi- 
tion. From this time on, the wing on the scratching side was dropped so that the leading 
edge of the primaries rested on the ground for support, then the leg was brought around 
and over the wing to the scratching position. The scratching was limited to the throat, 
bill, rictal area, crown and sides of head, and nape of neck. At times, the scratching of 
the head was augmented by a rubbing of the head region and rictal area with the bend 
of the wing. I think that the scratching also straightens the rictal bristles, but this has 
not yet been proved photographically. Many times, the bird scratched in the area of 
the rictal bristles immediately after preening. Preening usually deranged the bristles. 

A mallophagan parasite, Ethiopterum macrocephalum (Kellogg), was found to be 
numerous only in the crown and nape region. This parasite is also found in the night- 
hawks (Chordeiles). The only evidence that the pecten is used to rid the bird of these 
lice is that on one occasion a louse was found approximately 3 feet from the bird imme- 
diately after it had been scratching. 

Swaying.—The Poor-will initiated all actions by a side-to-side rocking motion which 
at times was extremely vigorous. This motion was carried out in place, much like a sol- 
dier’s marking time, and lasted 3 to 15 seconds. The rocking proved to be a convenient 
clue for indicating that some action such as scratching or preening was about to take 
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place. I have seen this mannerism many times in the field. Orr (1948) describes it as a 
“rhythmic swaying.” Although this movement is the Poor-will’s most characteristic 
mannerism, its significance is not immediately apparent. It may be a balancing maneuver 
or it may be a preparatory flexing of the muscles. It is used whether the bird is perching 
on a stand or crouched on the ground. It may be a generalized “intention movement”’ 
of the sort discussed by Tinbergen (1951:141). 

Stretching.—In the field, I have repeatedly seen Poor-wills fly to their nest sites, 
land with wings held fully extended vertically for 5 to 10 seconds, then suddenly fold 
them with such rapidity that it was necessary to refocus the eyes before the bird could 
again be seen. The captive bird, when disturbed, demonstrated this same type of action 
by flying a short distance to a new site, landing, immediately turning to face the dis- 
turber, holding its wings vertically over the back for a few seconds and then suddenly 
snapping them into place. The stretching of the Poor-will is unusual in that the action 
is extremely prolonged and always terminated by a rapid return to the normal resting 
position. When stretching only one wing, the bird extends the wing laterally flat upon 
the ground, then follows this by spreading half the tail of the same side and extending 
the leg of the same side out and to the rear. It holds this position for from 5 to 20 sec- 
onds and after first drawing the leg back into position, it suddenly snaps the wing and 
tail into position. Then the bird remains motionless. Another form of this prolonged 
stretching involves both wings. The bird raises the half-folded wings over its back and 
stretches them while extending the head and neck forward and downward. This action 
is climaxed by a sudden snapping of wings into place followed by a period of immobil- 
ity. These extremely rapid movements followed by a complete lack of movement should 
be of considerable survival value. The coloration of the Poor-will blends into the pat- 
terns of its environment. The lighter buff patches of the extended wings convey an im- 
pression to the observer which is not evident in the resting bird an instant later when 
it has folded its wings. The eyes of the observer continue to search for the original im- 
pression. The first impression upon rediscovery of the bird is that it appears darker and 
duller than was anticipated. 

Vision —The location of the eyes and the lack of lateral projection of the frontal 
bone allows the Poor-will to see objects overhead. Moths flying around the room aroused 
the captive Poor-will almost to a frenzy of excitement. In one instance, a moth flew up 
behind the bird at a distance of approximately 2 inches and flew toward the head over 
the back. It was not until the moth came directly over the bird’s head that the bird 
apparently became aware of its presence. The bird did not respond until the insect came 
into its visual field. Many similar observations seem to demonstrate that the bird finds 
its food primarily by vision. 

Preening.—Another action in which the Poor-will indulged in the daytime was occa- 
sional preening. This was done while the bird was resting on the ground or perching at 
right angles to the end of a box or on a small branch. Usually one or both wings were 
dropped so that the leading edge could be used for support. All parts of the body were 
preened. The region around the uropygial gland received much attention. 

Features of the mouth—Photographs show that the mouth is wide open while the 
Poor-will is catching food. This action could not be seen with the eye due to the speed 
with which the mouth was opened and closed. The bird yawned or opened its mouth 
frequently while stretching (fig. 3). Although the action was swift, it was relatively 
slower than in catching food. 

It was possible to obtain a series of pictures revealing the mouth’s interior in its 
natural status. Muscles located in the pharyngeal region when constricted separate the 
mouth from the esophagus. When these muscles relax there results an enormous gape 
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revealing the extensive circulatory network of the throat. The internal nares in the pal- 
atal region are clearly visible. Contrary to Orr’s statement (1948:49), the Poor-will’s 
tongue is tiny and lanceolate. The glottis is directly posterior to the tongue in the center 
of the laryngeal prominence. There are inward pointing barbs on the posterior and 
lateral surface of the prominence. 

There is a bending point midway on the lower mandible which enables the bird to 
gain a broader gape. Due to the presence of this “hinge” in the mandible, it may be pos- 
sible that the Poor-will can call without appearing to open its mouth. Many times the 
Poor-will uttered single notes with a ventriloquistic quality. I had heard this note re- 
peatedly for two months and felt in an uncertain way that it came from outside the 





Fig. 3. High speed flash photograph of a Poor-will yawning. 


house. It was not until I heard the note while looking directly at the bird that I became 
aware that the bird was calling in the same manner as a person talking out of the side 
of the mouth. While making observations at a nest site I had noted and taken pictures 
in color of the young picking food out of the sides of the parent’s mouth while the adult’s 
bill was closed. 

Dusting. —An interesting action in the Poor-will is its method of dust-bathing. Fol- 
lowing the usual introductory swaying, the bird lowers the leading edges of both wings 
to the ground and scratches the ground diligently with its feet. The wings support the 
bird, but the exact position and motion of the feet is hidden by the contour feathers. 
The scratching motion is so vigorous that dust rises into the air. When this performance 
was first seen, it appeared that the bird was merely throwing dirt against the inner part 
of the wings, but further observations revealed that this action was primarily to loosen 
the soil. After scratching in this manner several times, the bird would back up a few 
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inches, lower the head and shake it in the loosened dirt with great vigor. After a few 
shakes, the bird would be heavily covered with dirt. An energetic shaking of the entire 
body would ruffle the feathers and remove most of the dirt. These observations may 
explain, in part, the bare appearance of the nesting and roosting areas which are cleared 
of leaves, twigs, and pebbles. It is possible that the Poor-will cleans the nest area and 
also digs the depression for its eggs with its legs and feet, which, although short, are by 
no means feeble. 

Eyeshine.—Most descriptions of eyeshine in Poor-wills refer to it as red or ruby 
colored. In the several hundred instances in which I have observed this eyeshine, both 
alone and in company with experienced field ornithologists, I have found that it almost 
invariably ranges from white to amber colored, and my companions have agreed. In- 
formal tests both in the field and on the captive Poor-will indicate that the precise color 
of the eyeshine varies with light intensity, the direction that the bird is looking, and 
the position of the light relative to the eyes of the observer. The whitish eyeshine is ap- 
parent when one looks directly down the beam of light into the eyes of the bird. If the 
light is held at waist-level, or if the bird is not looking directly at the observer, the eye- 
shine may be pinkish to ruby. 

Calling. —The young Poor-wills have a “mewing” call suggestive of a kitten’s faint 
cry. The captive bird began to develop a kwut note when approximately 25 days old. 
This note and the full song are the ones typically heard in the field. When approximately 
65 days old, the bird uttered its first full song. Subsequently, it sang at irregular inter- 
vals. Seldom did it utter more than five complete songs at any one time. The song was 
the one characteristically heard in the field. It has been generally assumed that only 
male Poor-wills sing. When the captive bird sang, I felt quite positive that it was a male. 
However, dissection after its death showed that it was a female. This is clear-cut evi- 
dence that the female can sing. To forestall any question as to whether the male sings, 
it is well to point out that I have collected singing males. 

Other types of calls noted are: 

1. A ventriloquistic single note: foi, accomplished with apparently closed mandibles 
and no movement. 

2. Alow, quiet kwa-kwa-kwa-kwa-chukka-ka-duka-ka dukka, repeated very rapidly 
with throat vibrating. 

3. A raspy hunger call: sqaw-sqaw, etc. 

4. An excited call after flight: chukka doo—cha-cha-cha. This is repeated rapidly. 

5. Two single-note calls of excitement when dusting: chuck and a whistled tyu. 


SUMMARY 

Over a ten-month period, observations were made on a captive Poor-will (Phalaenop- 
tilus nuttallii) which was hand-fed from the age of 15 days. Its activities were recorded 
by high-speed photography. Poor-wills can be raised successfully on mealworms, let- 
tuce, chopped meat and cod-liver oil. The pectinated claw is used for scratching feath- 
ers of the head region and probably for straightening rictal bristles. It may also help to 
rid the bird of lice. Prior to undertaking any activity, the Poor-will performs a char- 
acteristic side-to-side swaying motion. After alighting, the Poor-will elevates both wings 
in a prolonged stretch, which is terminated with a single, abrupt snap which returns 
them to their resting position. The probable survival value of this maneuver is dis- 
cussed. The Poor-will finds its prey by vision. The legs of Poor-wills are short but they 
serve as effective diggers. Poor-wills have an enormous gape which can be further in- 
creased by bending outward the lower mandibles. The color of the eyeshine is white to 
amber when one looks directly down a beam of light into a Poor-will’s eyes. Factors 
modifying color of eyeshine are discussed. Both male and female may sing the same song. 
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MOLT AND VARIATIONS IN PLUMAGE PATTERN OF MOCKINGBIRDS 
AT PASADENA, CALIFORNIA 


By JOSEPHINE R. MICHENER 


As a part of studies of the behavior and local distribution of Mockingbirds (Mimus 
polyglottos) at Pasadena, California (see Michener, Condor, 53, 1951:276-283), rec- 
ords of molt and color pattern were kept for many banded individuals. It is the purpose 
of this paper to report the results of these observations. 

The molt of Mockingbirds in Pasadena approximates that of House Finches (Carpo- 
dacus mexicanus) as described by us for the same area (Michener and Michener, Con- 
dor, 42, 1940:140-153). The record of the process is not so complete for Mockingbirds 
as for House Finches. No attempt to study molt per se was made, but notes about molt 
were recorded, if time permitted, when birds were trapped. Mockingbirds do not repeat 
as frequently as House Finches, and juveniles of the former move away sooner. Adults 
may come to the yard very frequently while feeding young, then rarely or not at all 
after late July. 

Adult Mockingbirds begin their molt in late summer from mid-July to early August 
and complete it by mid-October. There is no prenuptial molt. The juveniles begin to 
molt into their first winter plumage soon after leaving the care of their parents, and, 
like House Finches, show a varying degree of completeness in this molt. 

The method followed was that used in the observation of the molt of House Finches. 
Notes on trapped birds or on free, color-banded birds were recorded. Juveniles, when 
banded, were marked for future study of molt -by cutting small notches in the remiges 
and rectrices of the right side. If these birds were recaptured later and before their first 
postnuptial molt, it was possible to tell if any of these notched feathers of the juvenal 
plumage remained. The outermost (smallest) primary was not notched. In this paper 
the term ‘“‘adult” is used for birds that have passed through a complete molt as well as 
those that have passed merely through the postjuvenal molt which may be incomplete. 

The postjuvenal molt may involve all the feathers; however, some remiges and 
occasionally some rectrices may remain until the first postnuptial molt a year later. 
Rectrices seem less apt than remiges to be thus retained, but evidence from trapping 
may be obscured by the fact that these active and often obstreperous birds easily lose 
tail feathers in the traps. Notched rectrices on birds a year old were found but never 
all six and usually only one or two. 

One of our best records to show retention of rectrices came from a bird banded 
after its postjuvenal molt. It had a pale, wide band across all primaries and across all 
tail feathers except 1 and 2 on the right and 5 and 6 on the left. Such a mark we have 
found across a wing and tail only in immature birds (Michener and Michener, Condor, 
40, 1938:149-160). The conclusion was that the banded feathers belonged to the 
juvenal plumage and that the bird, trapped as an “adult,” was one year old. The four 
unbanded tail feathers, not indicating symmetrical replacement as would be expected 
as the time of normal molt, probably were replacements following accident. They were 
distinctly newer, longer and stronger feathers than were the other rectrices. 

In the following records of molt of remiges in immature mockingbirds (table 1), at 
one extreme the molt is complete or nearly so and at the other only a few feathers are 
molted. When a primary is molted the primary covert above it also drops as far as ob- 
served. In the postjuvenal molt of House Finches, on the other hand, the middle section 
of the row of flight feathers is frequently replaced, with some birds showing an exten- 
sion of replaced feathers distally and some medially. The present report, however, is 
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based on far less material than was used in the study of House Finches, and hence gen- 
eral tendencies in the postjuvenal molt of Mockingbirds do not emerge so clearly against 
the variation in extent and pattern of the molt. 

Our main interest in the postjuvenal molt was to determine whether there is a feather 
pattern for juveniles distinguishing them from adults. If such occurs, it is clear from 
table 1 that in some birds there will be a combination of both adult and immature 
feathers. Separation of the two age groups may be difficult to establish if the markings 
are similar. 


Table 1 
Postjuvenal Molt of Remiges in Mockingbirds 
7 Date of Date of Feathers replaced on date of retrapping 
Bird notching retrapping Primaries* Secondaries 
9$:7 63:43 7% 123486789 

38.100363 May 31, 1938 Aug. 9, 1938 789 
38.100382 June 3, 1938 Oct. 27, 1938 987654321 123456789 
A240817 June 8, 1938 Apr. 29, 1939 6 21 1 789 
138.104930 June 18, 1938 May 16, 1939 1 6789 
138.104383 June 22, 1938 Oct. 7, 1938 9¢765.43 21 12 456789 
138.104980 June 22, 1938 Apr. 15, 1939 1 1 789 
138.104983 June 22, 1938 Apr. 18, 1939 1 789 
138.104998 June 24, 1938 Oct. 3, 1938 1 1 3456789 
138.105069 July 10, 1938 May 20, 1939 6789 
138.105095 July 27, 1938 Apr. 15, 1939 789 


“* The last (outermost) primary is small and was omitted from this study. 


WING PATTERN 

The white spot conspicuous in flight or in the lifted wing and almost concealed when 
the bird is on the ground or perched spreads over primaries and their greater coverts. 
This account of the wing pattern is based on drawings made when the birds were 
trapped. At first, sketches of these feathers were made; but later mimeographed outlines 
were used and the patterns of primaries and primary coverts entered on them in pencil. 
Examples of these are shown in figures 1 and 2. Patterns of 243 juveniles and 139 
adults were drawn in this way. All were drawn on the same outline and no claim is 
made that they were exact. But that they show the patterns with some degree of accu- 
racy is attested by occasional inadvertent preparation of two diagrams of the same 
plumage of the same bird, and in such instances it is easily recognized that both repre- 
sent the same wing. 

As with rectrices, there is a characteristic range of pattern for each primary. Each 
feather contributes to the amount of white in the wing spot, the size of which might be 
roughly predicted by knowing how many of the outermost primaries fail to show any 
white, or show only a little on the narrow, outer web. 

Primaries.—In the wing of a juvenal Mockingbird (fig. 1A) primary 10 appears 
to have no white; but beneath the coverts it can be seen that while the outer web is 
dark, there is white on the broad, inner web, and that the margin of this white area 


<€ Fig. 1. Color patterns of primaries and their greater coverts in Mockingbirds. A, juvenile 
used as basis for description in text; B, known male with a large white area on pri- 
maries and white coverts; C, juvenile with reduced white area and heavy spotting of 
coverts; D, known female with medium-sized white area and moderately developed 
spotting of coverts; E, probable female examined in April, 1935, showing jagged pat- 
terns of white area and fairly heavy spotting of coverts; F, same as E, examined in 
May, 1936, when spotting of coverts was lighter; G, juvenile examined in July, 1935; 
H, same as G, examined in adult plumage in which patterning of primaries is unusual 
and which was of normal type in later years. 
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Fig. 2. A, B, and C, same adult examined in May, 1936, May, 1935, and July, 1934, show- 
ing an unchanging pattern; D, juvenile with an irregular patterning on primaries and 
a common type of coverts. a-j, patterns shown by juvenal rectrices, with successive 
reduction of dark color. Arbitrary classes: a and d, class 2; b, class 2 or 3; c, e, f, and h, 
class 3; g, i, and j, class 4. 
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slants rather sharply from quill to edge, terminating at the tip of the covert above it. 
The exposed pattern begins on primary 9. On this feather white extends slightly beyond 
the covert on the outer web, and on the inner web it extends distally at a sharp angle. 
This feather can be duplicated in other birds by primaries 8, 7 or even 6 and, rarely, 
this slanted pattern is repeated across the rest of the primaries (fig. 1, E and F). The 
latter pattern does not fit the basic one here described. In the juvenile, shown in figure 
1A, primaries 8, 7 and 6 carry the white pattern rapidly outward on the wing by three 
repetitions of the design of primary 9, each, in turn, starting at the level where the 
white of the preceding feather ended. On primary 5 the beginning of a tendency for the 
slope to level off appears. In primary 4 the slope is almost suppressed and only a nar- 
row trace of dark on the edge of the narrow web represents it. 

The change in angle of this pattern line correlates with the area of the white spot. 
If the slope is relatively steep, the white extends, as in this bird, distally toward the 
tips of the inner primaries. If the slope is gradual or begins on the 8th or 7th primary, 
the line across primaries 4, 3, 2 and 1 will be more medial and will cross only, if at all, 
the innermost one or two primaries at a right angle to the quill (fig. 1C). 

Greater coverts.—The greater coverts form a second set of patterned feathers. For 
consistency, the pattern of this row of feathers is described as are those for primaries 
and rectrices, that is, as an encroachment of white on dark. In an occasional individual, 
these feathers are extensively dark-patterned, but in the vast majority, they are white, 
sometimes entirely so, more usually showing with a row of dark spots. The last covert 
is almost invariably pure white. If patterning occurs, it occupies larger areas on the 
outermost coverts than medially. 

In the juvenile used to exemplify pattern of primaries covert 10 is marked by a cir- 
cular spot about 4 mm. in diameter (fig. 1A). This has a slight notch proximally on the 
inner web. This slight indentation marks the beginning of a very common type of covert 
pattern for, as the white increases, the dark spot is reduced to a hook-shaped spot (figs. 
1E, 2D), the hook invariably being open to the side of the inner web. If reduced along 
its proximal edge, the dark spot may form a truncated circle, a half circle, a crescent 
and finally a mere rim of dark. Or reduction of this spot may occur by lateral compres- 
sion producing elongated ovals, tending to be broadest at their distal ends, or the pat- 
tern may be wedge shaped or even linear, thick at the tip and fading to pure white in 
more medial coverts. These patterns are usually mixed in a wing. 

Changes in wing pattern.—Does so complex a pattern change from plumage to plum- 
age in the individual? We have records of successive adult plumages for 27 individuals, 
and of the juvenal and following adult plumage for 19 individuals. For five adults there 
are records of three successive plumages for each. These drawings are now compared 
to ascertain whether or not there are significant differences in pattern in the succession 
of plumages in any one individual. 

Attention is called again to the method used to record the year-to-year changes in 
pattern. The drawings were prepared when birds were trapped and the plumage might 
be wet or dry, clean and new or soiled and old. The observer was often pressed for time 
and under necessity of releasing the bird in a matter of minutes. It is not wished to 
represent the drawings as more accurate than they are. Drawings from one individual 
were prepared months apart, and no reference was made to an earlier drawing when a 
later one was made. Three drawings for A284549 (fig. 2, A, B, and C) representing pri- 
maries and coverts in three succeeding years show three plumages for this bird. Here 
no change occurred in pattern of primaries and their coverts. 

For 19 individuals mentioned above, patterns of juvenal primaries were compared 
with those of adult primaries, with the following results: Ten showed no change recog- 
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nizable by our methods. Eight showed slight but real differences. These differences con- 
sisted of (a) a change in the size of the wing spot due to a change in the curve of the 
line separating light and dark in the innermost primaries, and (b) a change from blotchy 
or shaded boundaries between light and dark to sharper and cleaner ones. 

In one bird, the change was so great that the new primaries presented an entirely 
different pattern and, in fact, a pattern unlike any ever seen before or since in our ex- 
perience (fig. 1, G and H). This curious pattern was repeated on the rectrices and even 
extended to a usually unpatterned rectrix. It could only be regarded as representing 
some abnormal or unusual condition persisting during a large part of its molting period. 
This plumage was known to be that of a singing male distinguished as the darkest male 
handled for drawing purposes. That the pattern was abnormal was apparent because 
the bird was color-banded and was known to us at window shelves in succeeding years 
when it had a normal plumage. 

In the 27 records of successive adult plumages, primaries showed the following 
changes: Twenty-four could not be considered different from the preceding plumages. 
Three showed changes: one showed spots or blotches of dark invading the parts of pri- 
maries 2 and 1 that were white in the earlier plumage; and two showed a moderate 
increase in the size of the white area. 

It is concluded, therefore, that the pattern of primaries is one of considerable stabil- 
ity, fixed in extent in the juvenal plumage and ordinarily subject only to minor changes. 

The examination of the covert pattern for these same birds gives a somewhat dif- 
ferent picture of the possible change from plumage to plumage. 

For each of the 19 individuals first studied as juveniles, comparison of patterns of 
coverts gave the following results: Eight showed no change in pattern. Eleven showed 
changes. Of these, ten showed a reduction in the extent of dark color—a lighter design, 
while one reversed this and showed a heavier pattern. 

From coverts of the 27 adults studied, the following results were obtained: Nine- 
teen showed no change. Eight showed changes. Of these, three showed a reduction of 
dark patterning, while one, a known female, showed an increase. The remaining four 
records are provided by two known females sketched in 1933, 1935 and 1936. Both 
showed a distinctly heavier covert pattern in 1935 than in 1933, and in both it was 
lighter in 1936. 

We have here five changes in known females, and in them the covert pattern varied 
considerably. The results suggest that the pattern of coverts changes more than that 
of primaries and that in juveniles pattern changes occur in roughly half of the individ- 
uals, tending to become reduced. In five adult females marked changes and even re- 
versals in pattern were recorded. There is in addition a drawing of a partly molted female 
with a note stating that the new coverts appear lighter than the old. 

From 243 drawings of juvenal wings, it is possible to say that no primary pattern 
and no covert pattern can be considered characteristic of juveniles. But the majority of 
juveniles have dark coverts. On the other hand, in adults, light or pure white coverts 
are the general rule. Age differences in pattern of primaries do not stand out with any 
clarity. 

Sexual differences in wing pattern—The sex of banded Mockingbirds was known 
to us only by their actions as we watched them through the year (Michener and Mich- 
ener, Condor, 37, 1935:97-140). Some known males were large birds and some known 
females were small but many were at neither extreme. The extremes were so noted when 
trapped. For other reasons, determination of sex by external characters is difficult. Some 
juveniles do not have a complete wing molt in assuming their first winter plumage. Also, 
a juvenile may have a large wing spot and pure white coverts rather than the more char- 
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acteristic dark ones. Hence, it seemed desirable to use every bird of known sex to test 
for differences between sexes in wing patterning. 

Color-banded birds holding territories and watched in the breeding seasons were 
identified as to sex. Disregarding the singing of juveniles we called any other bird sing- 
ing in spring and summer a male; the mates of any of these birds were then listed as 
females. In addition, sex identification was based on habits of high perching in summer, 
especially vigorous defense of territories in summer, and actions during the mating 
season. To these records were added a few noted at time of banding when extremeness 
in size permitted tentative identification of sex. In all, we have records of 27 known 
males, 18 almost certainly males, 11 known females, and 17 probably females. 

Wing spots were classified simply as large, medium or small. The drawing for each 
bird was assigned to one of these three classes. Only the white on the primaries was con- 
sidered; coverts were ignored. The largest and smallest white spots were easily selected; 
indecision placed an individual in the middle class. An effort was made to review the 
drawings several times rather than to spend much time in trying to decide each dubious 
case by long consideration. Totals in successive tabulations varied only by one or two 
(table 2). 

Table 2 
Sexual Differences in Size of Wing Spot 


Males Females 


Area of Known Probable Total Known Probable Total 
wing spot e 
27 18 45 11 17 28 
Small 1 1 Z 6 10 16 
Medium 4 6 10 5 6 11 
Large 22 11 33 0 1 1 


From table 2 it appears that a bird with a large wing spot is probably a male and 
one with a small one a female. The proportion of birds that cannot be assigned to either 
sex at sight is large. 

If the size and shape of the wing spot in the primaries is fixed in the juvenal plum- 
age, the percentage of large, medium and small wing spots must be the same for both 
juveniles and adults. With this in mind the drawings were examined. For this purpose, 
the older drawings made without the use of the mimeographed outline were not used 
because in them the chief attention had been given to the covert pattern. Comparison 


Table 3 
Comparison of Wing Spots of Juveniles and Adults 
- “ 133 juveniles 127 adults 
Size of wing spot 
in primaries Number Per cent Number Per cent 
Small 38 28.6 32 25.2 
Medium 65 48.9 67 52.9 
Large 30 22.6 28 22.0 


is based on 133 juveniles and 127 adults, as shown in table 3. Considering the complex- 
ity of the outline and the fact that these white areas were judged by eye, it is felt these 
percentages do show that the primary pattern of juveniles and adults is almost the same. 
The only real difference is the tendency for some juveniles to show indefinite or blurred 
separation of dark and light areas. 

Returning to the drawings of coverts, it was decided to classify these into three cate- 
gories and to separate juveniles and adults. The three groups of coverts were arbitrarily 
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defined as follows: (1) pure white or with no more pattern than a black line; (2) a 
black line heavy at the tip (an exclamation mark), or a narrow oval or wedge-shape 
mark, or a lightly outlined hook or crescent edge; and (3) all heavy patterns regardless 
of shape. All drawings were used for study of the covert pattern. There were 243 juve- 
niles and 139 adults. The frequency of the three patterns, called light, medium and 
dark, is given in table 4. 


Table 4 
Frequency of Pattern Types on Greater Primary Coverts 
Juveniles Adults 
Covert pattern Number Per cent Number Per cent 
Light 83 34.1 86 61.9 
Medium 113 46.5 38 27.3 
Dark 47 19.3 15 10.8 
Totals 243 139 


From table 4 it appears that the condition shown by the 19 birds examined in both 
juvenal and adult plumages is usual and that adults, as a group, have lighter-colored 
coverts than juveniles. 

The 45 males and 28 females used to study pattern of primaries were now placed 
into the same classes of covert pattern, as shown in table 5. 

It seems clear that males do have pure white or almost white coverts more often than 
females. The latter may tend to have the coverts with a lighter pattern as they grow 
older. The overlap between males and females and again between juveniles and adults 
make any assignment as to sex by these patterns difficult. But the fact remains that 
both wing spot and pattern of coverts is partly correlated with sex, and some birds can 
be sexed with a fair degree of confidence. 


Table 5 
Sexual Differences in Pattern of Coverts 
Covert pattern Males Females 
Light 26 3 
Medium 14 16 
Dark 5 9 
Totals 45 28 
RECTRICES 


In this paper the rectrices are numbered from the central pairs outwardly, 1 to 6. 
They vary in color from blackish brown to white. Drawings of R4, R5 and R6 from 
various birds are shown in figures 2 and 3. Differences in outlines indicate differences in 
size of adult and juvenal rectrices. Numerous rectrices were plucked or saved from any 
available dead bird as records of patterns. 

The pattern of the rectrices, although variable, has well-fixed characteristics. R1, 
R2 and R3 are plain, dark feathers but R4, R5 and R6 are always patterned, and each 
bird.shows a progressive increase in white areas from R4 to R6, the last often being 
entirely white. R3 may occasionally show a faint beginning of pattern as a light area 
at the proximal end and another at the distal end, the latter on the broad, inner web 


<« Fig. 3. Patterns shown by three outer rectrices (R4, R5, and R6) of adults. Arbitrary 
classes: a, b, h, and i, class 1; c, d, and j, class 2; e, f, g, k,l, r, s,t, u, v, w, class 3; 
m,n, 0, p, q, x, and y, class 4; z, class 5; aa, class 6. 
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where it is a light, ill-defined spot. This spot approaches white in only one of the feath- 
ers examined and usually it is not present at all. 

Successive degrees of increased white are shown in figure 3. If not entirely dark, 
R3 is of type a. R4 may vary from a through f, and a few are of type g. R5 varies among 
types j through q. Patterns c through g appear in both the first row showing variants 
of R4 and the second showing variants of R5. R5 takes up the R4 pattern at c and car- 
ries it beyond any variant of R4. In any individual bird, then, R5 will contain more 
white than R4. But following an R4 of type a, R5 may almost duplicate pattern c, 
but usually R5 is more white. In the row of R5 patterns (j through 7), all patterns are 
duplicated in either the first or the third row. 

Patterns observed in R6 are shown in figure 3 as types s through z and aa. 

Quills also show a progression from black to white. The black of the quill may show 
reduction along with that of the pigment of the feather vane, but this is not consistent, 
and the black of the quill may be the only pigment left in an otherwise pure white 
feather. 

The preceding account shows how pattern of rectrices progresses from a dark to a 
white feather. These patterns have been separated into six arbitrary classes in order to 
determine what patterns were typical for each rectrix. Unusual feather patterns are 
classified solely according to amount of white. 

Class 1.—Feather all dark, or with slight beginning of pattern corresponding to a, b, h, or i (fig. 3). 

Class 2-—Feathers with patterns c, d, and j. This is a very common pattern. In the juveniles, as 
will be seen, feathers approaching this pattern are difficult to classify because of blurred pattern 
edges. Juvenal feathers in this class may resemble c, d, or j in figure 2, or they may be of types a or d 


in figure 2. 

Class 3—Patterns with white running the full length of the broad web along the quill, as in e, f, 
g, k, s, u, v, and w of figure 3, and c, e, f, and A of figure 2. 

Class 4.—These feathers show a spot on the narrow web only or on the broad web only. In most 
the spot is on the narrow web. There are rather few feathers on which a spot is on the broad web. 
In two successive plumages, the spot on the narrow web may disappear or, more rarely, it may be 
replaced by one on the broad web. In view of this the amount of pigment seemed more important 
than its exact location. Some feathers with the merest fleck of color on the broad web but with a dis- 
tinct spot on the narrow web were hence put in this class rather than in the preceding one. Class 4 
consists of rectrices 5 and 6. It is exemplified by m, n, 0, a, x, and y in figure 3. Type p is aberrant 
and arbitrarily put in this class. From figure 2, types g, i, and j are also arbitrarily assigned to class 4. 

Class 5.—This class includes all feathers that are white except for either a black quill or a small 
blur of terminal discoloration. These feathers are essentially white, and the reason for separating them 
at all is that they are so prevalent among juveniles. An example is type z in figure 3. 

Class 6.—¥Feathers are pure white (type aa, fig. 3). 


Juvenal rectrices—It has been pointed out that the patterns described for adults 
can be found in some juveniles and that the juvenal pattern may carry over to some 
adults. But in the main, patterns of juvenal and adult rectrices are dissimilar. It is nec- 
essary to remember that the postjuvenal molt may be incomplete. Hence some juvenal 
feathers may persist into the second year after hatching. Unless age is known, or unless 
distinguished by characteristics of form or pattern, some juvenile rectrices can only be 
called adult. In addition, juveniles hatched early in a season molt completely, and their 
rectrices are like those of adults. Finally, adventitiously replaced rectrices fall between 
adult or juvenal types, especially if this occurs when the bird is still young. 

Juvenal rectrices are narrower and weaker than those of adults (compare figs. 2 
and 3). Their patterns are strongly inclined to be irregular and spotty. All available 
rectrices and drawings were classed three separate times to test for error resulting from 
intermediates difficult to place. Considering the total number of records, the results 
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were similar enough that it was decided to ignore the few doubtful assignments. The 
results are summarized in table 6. 

For adults, table 6 shows that for each rectrix there is a prevalent pattern: class 2 
for rectrix 4, class 3 for rectrix 5, and classes 5 and 6 for rectrix 6. For juveniles, table 6 
shows that pattern of rectrix coloration is more variable and usually darker than that 
of adults. 








Table 6 
Frequency of Pattern-types in Adult and Juvenal Rectrices 
Adults Juveniles 
Pattern Rectrix 4 Rectrix 5 Rectrix 6 Rectrix 4 Rectrix 5 Rectrix 6 
Class 1 88 (28.4%) 105 (46.5%) 
Class 2 171 (55.2%) 60 (20.3%) 2 (0.7%) 95 (42.0%) 64 (274%) 8 (3.2%) 
Class 3 51 (16.5%) 172 (583%) 28 (90%) 25 (11.1%) 98 (41.9%) 34 (13.4%) 
Class 4 63 (21.4%) 68 (21.9%) 1 (0.5%) 72 (30.8%) 82 (32.3%) 
Class 5 135 (43.6%) 96 (37.8%) 
Class 6 77 (24.8%) 34 (13.4%) 
Total 310 295 293 226 234 254 
number of 
feathers 


R4 of juveniles is easily darker than that of adults. Juvenal R5 lies midway between 
dark and light in pattern and the broken up, intermediate patterns of this feather are 
occasionally difficult to classify. The juvenal R5’s were gone over more than the usual 
three times because of the surprising percentage in class 4 (table 6). With the tendency 
of the juvenile to be a little darker than the adult it seemed odd to find more of this 
pattern in the juveniles than in the adults. No regrouping altered this result. However, 
rectrix 5 cannot be considered lighter than that of the adult on this evidence. The fact 
is that pattern at this point in the progressive series of pattern types is highly variable, 
and the broad inner web is the place where the pattern fluctuates most. It shows a spot, 
barred in one plumage, solid in another, or spread out in an indefinite bordered area 
or even gone entirely. The narrow web does not show so much variation. It seems ap- 
parent that the indefinite dark areas on this feather may increase in size and clarity at 
the postjuvenal molt, throwing the feather into adult class 3, although such a change 
is in the opposite direction from the general trend. The occurrence of this is known 
from records before and after the postjuvenal molt. 

Stability of the rectrix pattern in the individual Mockingbird.—The foregoing de- 
scriptions have shown that for each feather there is a range of available patterns and 
that the succeeding feather in the rectrix row will carry a feather with an increased 
amount of white. A bird with rectrix 4 in class 1 may have a rectrix 5 in class 2 and 
rectrix 6 in class 3; or the arrangement may be any RS pattern followed by any R6 
pattern. There is therefore a very wide variety of combinations found, and the question 
arose as to how permanent the pattern became after molt into adult plumage. 

Fifty-eight birds were represented by two or more sets of feathers from different 
plumages. These were separated into two groups: (1) replacements made after removal 
and before normal molt, and (2) replacements with one or two normal molts since 
removal. An examination of these feathers at first seemed confusing. Some were dif- 
ferent from the ones removed. This is not to say, for example, a rectrix in class 1 was 
replaced by one in class 3. Some did change from one class to the next. Some did less 
than that, but showed a difference within the class limits that was quite apparent. 

There were 28 sets of feathers that represented plumages in two different years. In 
one bird four plumages were so represented. Here juvenal plumages are excluded. Of 








86 THE CONDOR Vol. 55 


the 28, fifteen showed almost identically corresponding patterns in two or three years. 
Of the thirteen birds that did not show close adherence to the first pattern, six showed 
two feathers resembling the first set and one differing. Two birds had juvenile-type pat- 
terns in the first set, and both on the bases of banding records could have been birds 
in their second season and hence carrying juvenal feathers. In the ninth case, the new 
set was so stained it had to be disregarded. In the tenth, all three new feathers were 
different in the second plumage. The three remaining birds showed adherence to the 
original pattern except for the addition of a spot of pigment on the broad inner web 
of either R5 or R6. The instability of this area in pattern has already been discussed. 
The spot on the narrow outer web is more persistent, but it can disappear and the next 
plumage then shows a spot on the broad web. This was true of these three birds. The 
conclusion from these 28 records of successive plumages is that a pattern is peculiar 
to each individual, but it may be modified by special conditions in a given season. 

In 22 sets of three outer rectrices removed in spring, replacements show white areas 
larger in the new than in the old feathers. This may not be true of all three feathers, 
which under these circumstances grow at the same time, but it often is. Two sets stowed 
an increased amount of pigment in R6 although the increased amount of white in R4 
and R5 justified classification of the set as a whole as lighter. The maximum increase 
of whiteness might move a feather from one class to the next lighter one, but not neces- 
sarily. In a replacement for a feather in class 4, for example, a long, narrow dark spot 
might still be present on the outer web, but it could be shorter. 

The significance of these small changes would seem slight in one bird, but with all 
22 showing the same trend it seemed of some import. In House Finches (Michener and 
Michener, Condor, 33, 1931:12-19), we removed red rump feathers and they were never 
replaced with equally red ones until the next normal molt. These small feathers could 
be grown several times in a year, each time with less red. With long rectrices and the 
long time required for renewal, this point could not be tested so satisfactorily; but the 
change in the direction of less pigment was suggestive. However, for four sets of outer 
rectrices removed in August, the replacements grew at the normal time of molt and 
resembled the original feathers. One bird deserves special mention: Number 37.151903 
had feathers removed on April 3, 1938, and again on May 20, 1938. The last set is lighter 
and is included among the 22 discussed above. In a set removed from the same bird on 
April 10, 1940, the patterns of R4 and RS are replicas of the corresponding feathers 
removed on April 3, 1938. On this date, R6 was missing. 

Rectrix feathers as sex indicators —The only pattern distinction between male and 
female mockingbirds that seemed to have any validity was the tendency to more white- 
ness in the male plumage. This was thought to be generally true, but it was known that 
in some females R6 was all white while in some males it was patterned. In this, as in 
every characteristic discussed, there is no sharp and fast line between males and females, 
nor between adults and juveniles. But the distinctions do apply on an average basis, as 
shown for the tail by the following data. 

For 73 of the birds providing data on pattern of rectrices, sex was known. The 
group consists of 46 males and 27 females. Although the ratio of males to females is 
unequal, the percentages as presented in table 7 indicate that R4 is almost the same in 
the two sexes. In R5 the tendency of the male to have this feather lighter is evident, 
and many more males than females have R6 in classes 5 or 6, either of which appears 
white to the observer. 

These differences between the sexes, as also those between juveniles and adults, are 
of little practical use to an observer. They are, however, indicators of divergence in 
pattern between sexes and between juveniles and adults. The differentiation can be de- 
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fined as a tendency to greater whiteness in the adult than in the juvenile, and in the 
male than in the female. Amount of whiteness increases in successive feathers so that a 
bird with spread wings and tail then exposes the most conspicuous part of the pattern 
at the greatest possible distance from the body or at least from the antero-posterior axis. 


Table 7 
Rectrix Patterns of Male and Female Mockingbirds 
Rectrix 4 Rectrix 5 Rectrix 6 
Male Female Male Female Male Fema!e 
Class 1 20 12 
43.5% 44.4% 
Class 2 21 14 2 11 
45.7% 57.9% 4.3% 40.7% 
Class 3 5 1 22 12 2 4 
10.9% 3.7% 47.8% 44.4% 4.3% 14.8% 
Class 4 22 4 9 12 
47.8% 14.8% 19.6% 44.4% 
Class 5 2 6 
4.3% 22.2% 
Class 6 33 5 
71.7% 18.5% 


Barred patterns on rectrices—Color of rectrix spots may be barred rather than 
solid. In the earlier analysis, such spots were combined with those of solid color to avoid 
confusion and because it is known that a barred area can replace a similar area of solid 
color, or vice versa. 

In barred areas, the direction of the bars as also their width and position indicates 
a relationship to diurnal growth bars, that is, with the differences in conditions of 
feather growth between day and night. Such bars occur on the broad, inner web of R4, 
R5 and R6 but, in general, they are absent from the outer webs. On the broad web, the 
pattern is most striking and there it varies most. The influence of position of the feather 
in the rectrix row on pattern has already been discussed. Pattern is also influenced by 
rate of feather growth and by season. Evidently the relationship between color and 
diurnal bars in mockingbirds is not a fixed and invariable one but subject to expression 
or arrest depending probably mainly on factors of nutrition and on irhere::i potentiali- 
ties of expression of varying pattern. 

Records were obtained for the time required by replacement feathers to grow to 
nearly the length of the removed ones. Those recently replaced, but of full length, were 
not used because it was not known when growth stopped. If replacements were a little 
short of full length, it was assumed the elapsed time and the length would give the average 
rate of growth per day. Although it is known from other measurements that the length 
does vary somewhat in different plumages of an individual, this is slight. The feathers 
concerned here all represent spring growth, hence not growth at normal time of molt. 
Measurements were taken from rectrix 4. The results are as follows: 


. 


Bird Length of feather Time in days Average growth per day 
37.152131 11.3 cm. 44 2.56 mm. 
37.137513 11.4 41 2.78 
36.145875 11.0 42 2.61 
35.128273 11.1 59 1.89 
A284536 10.6 40 2.65 
36.150059 10.5 34 3.08 
35.117937 12.4 43 2.88 
38.100255 10.4 37 2.80 
36.143707 12.0 ‘ 49 2.44 


37.151903 11.7 47 2.48 
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There is little possibility these records record extremes, and they are introduced as 
evidence that growth rate does vary among individuals because there are patterns that 
reflect varying rates of growth. The barred feathers are the ones that show this most 
strikingly. 

One bird, 37.125552, is represented by feathers taken on March 23, 1938, and on 
May 15, 1939. Both sets are fully grown. The proximal, unworn and unstained ends of 
these feathers are useful. Both R4 feathers show a narrow white edge on the broad web 
and the dark pattern shows a scalloped edge. Each scallop is the width of a clearly dis- 
cernible diurnal growth bar. It is plainly evident that the width of the bars in the part 
of the feather with the scalloped edged pattern is different in the two feathers. In cor- 
responding one-inch lengths, the March feather has six bars and the May feather a little 
less than eight. This indicates that the March feather in at least one section of its length 
grew more rapidly than the May feather. The pattern is of slightly different aspect 
because of this but the two feathers should be classed as almost identical. They are 
shown as types / and i in figure 3 in which row of R4 feathers they are labeled as R4/ 
and R4i. Much more striking are some of the Mockingbird rectrices with barred pat- 
terns in feathers lighter than these. Occasionally a bird shows such strong barring that 
a single rectrix by itself seems hardly to belong to this species. 

From the above data it seems safe to conclude that the variability in bars per inch 
is due to variability in growth rate of the feathers, since the bars correspond to growth 
in 24-hour periods. 

A barred spot occurs more frequently on R5 than on R4 or R6. For information on 
the frequency of such patterns the rectrices of 276 birds were examined. Sixty-seven 
feathers showed barred spots. For twelve, the spots were present on R4, for 41 on RS, 
for 12 or R6. Examples are shown in figure 3, /, 7, and v. 


DISCUSSION 


Mockingbirds have been pictured as showing not only a range of possible plumage 
patterns but an overlap of these patterns between sexes and also age groups. An excep- 
tion is the streaked breast of the juvenile, which is lost early. Eye color is more strongly 
an indicator of age than any other; easily recognized character. Juveniles commonly 
have a blue-gray iris, while that of‘adults is yellow, often a deep amber that almost 
suggests yellow glass in some individuals known to be males. But this difference is not 
infallible. We have a record of an adult female with gray eyes, and another of a juvenile 
still wearing the streaked breast with yellow eyes. The change to the yellow eye does 
not usually occur until late summer or even autumn, and the changing eye color was 
used to identify some birds caught in August and September as juveniles. 

These characteristics of mockingbirds separate them very sharply from species that 
can always be assigned in age and sex at sight. Brewer Blackbirds, for example, offer 
no difficulty in such placement. Each one as soon as it leaves the nest is known by size 
and eye color as to sex and almost immediately they begin to replace primaries so that 
the adult difference of color between the sexes is apparent when they are very young. 
No mockingbird can be so assigned. 

The chief conclusion of this study is that even within a single population of Mock- 
ingbirds (those of an area in Pasadena, California), there is wide variability not only 
in color pattern of feathers but in time and sequence of molt. There is evidence that 
pattern may be modified by some unknown environmental factor and later may return 
to the pattern stable to some degree for the individual. It seems worth suggesting 
that this variability should be compared with that of other Mockingbird populations 
and also that the variability of this highly territorial species be compared with that of 
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wide ranging, migratory or flocking species whose territories, if such are manifest, are 
at most temporary affairs. Since Mockingbird territories are more or less permanent and 
since the one-year old individuals appear to have a strong partiality for the vicinity 
where they were reared, it seems possible that most matings are between more or less 
closely related individuals. Inbreeding of this sort might well help to promote detectable 
degrees of differention between geographically adjacent groups of interbreeding indi- 
viduals. 

That local inbreeding occurs is suggested by selected records of juveniles banded in 
1933. These young Mockingbirds were reared on territories kept under close observa- 
tion and were banded before the flood of dispersing young of midsummer. All of them 
returned to the vicinity of their original home territories when they were adults. 

C.103272, banded May 12, 1933; in records till 1939. 

C.103325, banded May 20, 1933; in records till 1939. 

C.103361, banded June 8, 1933; in records till 1938. 

C.103371, banded June 12, 1933; in records till 1937. 

C.103372, banded June 12, 1933; in records till 1937. 
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SUMMARY 

Records of molt show that mockingbirds may retain some juvenal wing and tail 
feathers until the second fall molt. 

Color pattern of primaries, coverts and rectrices are described. Pattern changes from 
juvenal to adult plumage and the difference between male and female are studied in 
banded birds from drawings of wings and rectrices and from collected rectrices. The 
final pattern for each feather tract is due to a more or less regular increase in amount 
of white from feather to feather in a given row. The large range of possible patterns for 
each feather allows the initial amount of white to be so variable that there are overlap- 
ping patterns between the sex and age groups to such a degree that they are not of value 
in age or sex determination and can be described only as average differences. Males 
show more white than females, and adults show more than juveniles. 

Occasional barred patterns on rectrices are discussed in relationship to diurnal 
growth bars. Growth records for replaced rectrices are given. The possible effect of 
variation in growth rate on pattern is suggested with illustrations from two plumages 
of one bird. 

Banding records show the probability of local inbreeding in this strongly territorial 
species, and a possible effect of this on pattern is suggested. 


Pasadena, California, May 15, 1951. 
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BIRDS OF THE TZITZIO REGION, MICHOACAN, MEXICO 


By JOHN DAVIS 


From August 4 to 10, 1939, Chester C. Lamb collected birds at a locality three 
miles north of Tzitzio, eastern Michoacan, México. From July 13 to 30, 1951, Mr. 
Lamb and his assistant, and my wife, Dr. Betty S. Davis, and I, made a second collec- 
tion at this locality. We camped within a hundred yards of Mr. Lamb’s 1939 campsite. 
The two collections total 310 specimens, all of which are now in the Moore Collection, 
Occidental College. Eighty-three species were recorded, of which seventy were collected. 
Eighteen miles by road east of Morelia, Michoacan, at a military outpost known as 
El Temescal, a road leaves the main highway to Mexico City and leads south to Huetamo, 
on the Michoacan-Guerrero boundary. The town of Tzitzio (Sitzio on some maps) is 
situated on this road, about ten miles by road south of the main highway to Mexico 
City. Our camp was located at the settlement of San Juan de los Llanos, on the Huetamo 
road, an estimated three miles airline north of Tzitzio. The altitude at San Juan was 
6500 feet as registered on our altimeter. Many of the slopes and ridges in this area are 
covered with a second growth pine-oak forest, the pines being predominant. Much of 
this forest has been cleared away to make space for cultivated fields and grassy pas- 
tures. Isolated stands of pines and oaks scattered throughout the grassland indicate that 
the pine-oak forest was once continuous in this area. There has also been a heavy up- 
ward invasion of the leguminous thorn scrub vegetation of lower elevations. This scrub 
forms impenetrable thickets bordering roads and trails and breaking up the continuity 
of the grassland areas. Thickets of thorn scrub often occur in conjunction with small 
stands of oaks, leading to the formation of an association best referred to as oak-thorn 
scrub. The partial clearing of the original pine-oak forest, together with the invasion of 
thorn scrub from below, has led to an intermingling of vegetational associations in the 
vicinity of San Juan. The composition of the avifauna reflects this interdigitation of 
associations, and high and low altitude species of birds are found together in this region. 
Our collecting activities were carried out in the immediate vicinity of San Juan, and all 
the vegetational associations were investigated. Much time was spent on a steep, pine- 
oak forested ridge running east and west about 300 yards south of camp. The ridge 
was an estimated three hundred feet high and ended in a steep escarpment at the western 
end, below which lay the road to Huetamo. 

In the following species accounts July records pertain to 1951 and August records 
to 1939. 

Coragyps atratus. Black Vulture. These vultures were seen nearly every day. They were only 
slightly less common than Turkey Vultures. 

Cathartes aura. Turkey Vulture. These were seen every day. On most occasions they appeared 
in greater numbers than the Black Vultures but on at least one occasion they: were outnumbered by 
them. 

Accipiter cooperii. Cooper Hawk. On July 28 one bird circled high over camp. 

Accipiter striatus suttoni. Sharp-shinned Hawk. 14, 19, August 5, 10. Both specimens are 
immature. Their large size (wing, ¢, 181 mm., 9, 212 mm.), brick red underparts, and virtually 
immaculate thighs place them in suttoni. 

Buteo jamaicensis. Red-tailed Hawk. One individual was seen on July 13. 

Buteo brachyurus. Short-tailed Hawk. 19, July 16. On July 14 a small, white-bellied Buteo flew 
rapidly over the tops of the pines on the ridge south of camp, giving a clear, two-syllabled whistle. 
On July 16 a small, dark Buteo flew to a pine near where the first bird had been seen and perched, 
giving the same whistled call as that previously noted. This individual, a melanistic juvenal Short- 
tailed Hawk, was collected. The crop and stomach contained the remains of a small bird. The hawk 
noted on July 14 was presumably an adult or juvenile of this species in the white-bellied phase. 
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Aquila chrysaétos. Golden Eagle. On July 28 my wife and I noted a huge hawk circling with an 
estimated 15 Black and 10 Turkey vultures. Closer inspection, using 9 power binoculars, revealed an 
immature eagle. The prominent white wing patches and white tail edged and bordered terminally 
with black were seen clearly. A short time later two adults came into view. The reddish gleam of their 
hindnecks and their huge hooked bills were readily visible. The three birds dwarfed even the Turkey 
Vultures. They were superb fliers, describing great circles in effortless fashion. Vultures of both species 
gave them a wide berth. The adults were silent but the immature uttered an occasional plaintive 
whistled call. As we were about to leave a second immature dove in with partly folded wings. The 
group of four then circled out of sight. Some time later, from a distance of about a mile, an immature 
was seen still circling with the vultures. The Golden Eagle has never before been recorded from 
Michoacan, although specimens have been taken near Irapuato, Guanajuato, some 80 miles north 
of Tzitzio. 

Herpetotheres cacchinans. Laughing Falcon. This species was heard several times. On July 26 
Mr. Lamb saw one fly into a tree near camp. 

Philortyx fasciatus. Barred Quail. Large coveys of these quail were flushed on several occasions 
but they invariably settled in dense thorn scrub and none was collected. 

Colinus virginianus. Bob-white. A pair was flushed twice from heavy oak-thorn scrub vegetation 
bordering a grassy field on July 13 and 25. 

Scardafella inca. Inca Dove. 16,19, July 23. Inca Doves were common in thorn scrub and were 
seen or heard many times. 

Piaya cayana mexicana. Squirrel Cuckoo. 1 6 , August 9. This was the sole individual encountered. 

Geococcyx velox melanchima. Lesser Road-runner. 1?, July 22. This individual was collected 
from a roadside oak adjacent to heavy thorn scrub. 

Bubo virginianus. Great Horned Owl. One bird was noted by Mr. Lamb on August 4. 

Chordeiles minor. Nighthawk. On July 26 a Nighthawk was seen and others were heard calling 
at dusk. On July 29, again at dusk, a lone bird was heard calling from high altitude. Although poor 
light prevented observation, the bird dove and “boomed” twice. 

Caprimulgus vociferus oaxacae. Whip-poor-will. 34, July 19, 23, August 6. Two individuals 
were flushed from the forest floor. The third was seen to fly into a pine tree at dusk. 

Hylocharis leucotis leucotis. White-eared Hummingbird. 3 6, July 14, 20, August 6. These hum- 
mingbirds were uncommon at San Juan. 

Amazilia beryllina viola. Berylline Hummingbird. 7 6, 22, July 13, 14, 22, August 6, 7, 9. These 
hummers were very common and were seen. every day in the oak-thorn scrub. 

Tilmatura dupontii dupontii. Dupont Hummingbird. 18¢, 392, July 15, 19, 28, 30, August 4, 6, 
7, 8,9. Dupont Hummingbirds occurred commonly in oak-thorn scrub and in heavy riparian vegetation. 

Trogon elegans ambiguus. Coppery-tailed Trogon. 2 6, July 14, 27. This species was encountered 
only on the pine-covered ridge south of camp. They were fairly common but quite wary. On one 
occasion three males responded to imitated Pigmy Owl calls, and one was coilected. Males were seen 
several times. 

Momotus mexicanus mexicanus. Russet-crowned Motmot. 246, 19, July 16, 18. In addition to 
the three individuals collected a fourth was seen on July 20 in the pine-oak forest. One bird had the 
tail of a small snake protruding from its bill at the time of collection. 

Colaptes cafer mexicanus. Red-shafted Flicker. 19, July 15. Flickers were common in the pine- 
oak forest. 

Melaner pes formicivorus formicivorus. Acorn Woodpecker. 3¢, 29, July 23, 24, 27, August 8. 
These were common at the edges of clearings in the pine-oak forest. 

Dendrocopos scalaris. Ladder-backed Woodpecker. 44, 49, 2?, July 15, 17, 18, 21, 22, 23, 24, 26, 
August 7. This species was common in the oak-thorn scrub. The series is intermediate between centro- 
philus and azelus. Although averaging more as in the former, small size (wings of 3 6 , 95.6, 96.6, and 
99.4 mm.), lack of black bars on the outer rectrices of some specimens, and less well-defined streaks 
on the sides of the breast indicate intermediacy toward azelus. 

Dendrocopos arizonae X D. stricklandi. 28, 39, 2?, July 14, 16, 20, 21, August 5, 9. These 
woodpeckers were rather silent birds, and apparently were restricted to the pine-oak forest. They 
were best located by the light, intermittent tapping which they made while foraging. Dendrocopos 
arizonae and D. stricklandi have been considered two allopatric species. The easternmost record of 
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arizonae is three miles north of Tzitzio. The westernmost record of stricklandi is Puerto Lengua de 
Vaca, 9350 feet, México, about one mile east of the Michoacan-México boundary. These localities are 
about 50 airline miles apart. Arizonae has an unbarred dorsum and rump and heavily spotted and 
barred underparts. Stricklandi has the dorsum and rump heavily barred with white. The underparts 
are paler than those of arizonae with streaking on the throat and chest and barring on the sides and 
flanks. Examination of 64 specimens of arizonae in the Moore Collection from the states of Chihua- 
hua, Durango, Sinaloa, Nayarit, and Jalisco reveals the presence of 10 variants toward stricklandi. 
These are from all states save Durango. Most of these variants show definite barring on the rump. 
On a few there are very faint indications of dorsal barring. Four specimens are available from west- 
central Michoacan (four miles east of Uruapan). Of these one is pure arizonae, one has a faintly 
barred rump, one a heavily barred rump, and one has the dorsum distinctly barred with white. The 
two specimens collected near Tzitzio in August are in fresh fall plumage. Both have heavily barred 
rumps and faint, but recognizable, dorsal barring. The five specimens collected in July provide further 
evidence of interbreeding between arizonae and stricklandi. In ventral aspect they are all typically 
arizonae. Two of the five are apparently pure arizonae. Moore Coll. 51170, female, ovary 6 mm., has 
only a few worn feathers scattered through the fresh dorsal plumage. The dorsum is faintly barred, 
the rump heavily barred. Moore Coll. 51171, sex unknown, has mainly fresh dorsal plumage with 
scattered worn feathers. Rump and dorsum are heavily barred with white. The most prominent 
dorsal bars are 3 to 3.5 mm. wide. The dorsal bars of stricklandi are 4 to 4.5 mm. wide. Moore Coll. 
51172, female, ovary 3 mm., has worn dorsal plumage anteriorly, fresh posteriorly. Dorsum and rump 
are heavily barred with white. Dorsal bars are 2.7 to 3.7 mm. wide. 

Dendrocopos stricklandi occurs at high altitudes, mainly above 10,000 feet, in pine-fir forest, 
whereas arizonae, in central México, is found in the pine-oak forest of lower altitudes. Moore (1946: 
105) noted that the series of stricklandi collected at Puerto Lengua de Vaca was found in a situation 
“where oaks occur occasionally among the firs and some of the individuals were actually collected as 
they foraged on oak trees.” At least in this one locality there was an ecologic approach of stricklandi 
toward arizonae. Further collecting in ecologically intermediate situations in eastern Michoacan will 
probably turn up individuals more nearly intermediate between the two forms. 

In my opinion arizonae and stricklandi are geographic representatives of a single polytypic 
species. From this point of view Dendrocopos arizonae arizonae (Hargitt) 1886 and D. a. fraterculus 
(Ridgway) 1887 would become Dendrocopos stricklandi arizonae and D. s. fraterculus, since Picus 
(Leuconotopicus) stricklandi Malherbe 1845 has priority over Picus arizonae Hargitt 1886. 

Lepidocolaptes leucogaster leucogaster. White-striped Woodhewer. 12, 29, July 16, August 5, 
10. This species was uncommon and apparently restricted to the pine-oak forest. Single individuals 
were also observed on July 20 and 27. 

Attila spadiceus pacificus. Polymorphic Attila. 1¢, 19, July 13, 19. Attilas were uncommon and 
were seen only three times. The male was collected from a group of three giving loud, three-syllabled 
whistles from heavy riparian vegetation. When approached, the birds flew to Baccharis-manzanita 
vegetation at the edge of a boggy field where one was collected. The female is typical pacificus but 
the male is darker with a yellower, less ochraceous rump, and approaches flammulatus in coloration. 

Platypsaris aglaiae albiventris. Rose-throated Becard. 19, August 9. This was the only individual 
encountered. 

Tityra semifasciata griseiceps. Masked Tityra. 12, July 14. This individual, the only one seen, 
was collected on the ridge south of camp. The ovary measured 7 mm., and a brood patch was present. 
It is typical of the well-marked west-Mexican race. 

Pyrocephalus rubinus mexicanus. Vermilion Flycatcher. 2 6, 39, July 14, 22, 25, August 8. Ver- 
milion flycatchers were very common in oak-thorn scrub. Juveniles were seen nearly every day, but 
adults were uncommon. The single adult male was collected on July 25 as it pursued a female, both 
birds making several turns about a small tree in an open field. 

Tyrannus vociferans. Cassin Kingbird. Noted only on July 13 and August 7. 

Tyrannus crassirostris crassirostris. Thick-billed Kingbird. 1¢, July 25. On July 25 three indi- 
viduals were noted in the upper branches of a large thorn tree, chattering and squalling loudly as they 
moved actively from branch to branch. The testis of the male collected measured 6 mm. Mr. Lamb 
noted Thick-billed Kingbirds on August 7. 

Myiarchus tuberculifer querulus. Olivaceous Flycatcher. 46, 42, July 16, 18, 20, 24, 27, 28, 











Mar., 1953 BIRDS OF TZITZIO, MICHOACAN 93 


August 4. This species was common and widely distributed, occurring in both pine-oak forest and 
oak-thorn scrub. On July 16 four were seen, calling loudly as they travelled through the upper 
branches of the pines. An adult male and a female with a brood patch were collected. 

Aechmolophus mexicanus. Crested Aechmolophus. 4 4, 1?, July 21, 22, 23, 26. These crested fly- 
catchers were fairly common in oak-thorn scrub. Three of the specimens are juveniles, one with the 
rectrices only partly grown. Small, nondescript flycatchers, possibly of this species, were seen several 
times but could not be collected. An adult male collected on July 22 was one of a pair. A testis of this 
individual measured 4 mm. No call notes were given by any individual. Collectors should look for 
this species between 5000 and 7000 feet wherever trees are present in conjunction with interrupted 
thorn scrub. It may be overlooked easily or confused with Empidonax affinis. The collecting of small, 
drab, rather long-tailed flycatchers in proper habitat at middle elevations will undoubtedly turn up 
many additional records of this species. 

Contopus pertinax pertinax. Coues Flycatcher. 36,19, July 16, 25, 26, August 8. This species 
was very common in the pine-oak forest. 

Contopus richardsonii. Western Wood Pewee. 16, July 14. This specimen cannot be placed sat- 
isfactorily. It was taken within the geographic range of typical richardsonii as outlined at present 
but it is far too small for that race (wing, 79.9 mm.) and thus closer to sordidulus. 

Empidonax difficilis occidentalis. Western Flycatcher. 16,19, July 18, 25. 

Empidonax fulvifrons rubicundus. Buff-breasted Flycatcher. 32, July 20, 21, August 10. This 
species was common in the pine-oak forest. 

Mitrephanes phaeocercus. Tufted Flycatcher. 2 9, August 6, 10. These specimens are intermediate 
in coloration between typical phaeocercus and tenuirostris. 

Elaenia viridicata. Greenish Elaenia. 7 3,39, July 18, 23, 27, August 4, 9. These specimens are 
intermediate between placens and jaliscensis, but average more as in the latter. Although there is some 
variation within the series, most individuals more nearly resemble specimens of jaliscensis from Nayarit 
than specimens of placens from Oaxaca and Veracruz. 

Camptostoma imberbe. Beardless Flycatcher. 1¢, July 24. The only individual encountered was 
collected as it flew from oak to oak at the edge of a steep gully. Van Rossem (1930:129-130) urged 
the resurrection of the subspecific name ridgwavi for the Beardless Flycatchers of Arizona and Sonora, 
stating that these populations were separable from typical imberbe on greater lengths of bill and wing. 
Griscom (1934:384-385) opposed this. Measurements of good series of this species from much of its 
range in México indicate that bill and wing lengths are subject to great individual variation, and 
series from northwestern and southeastern México overlap far too widely to allow of nomenclatural 
separation. As Griscom (loc. cit.) pointed out, a revision of the species over its entire range, south 
to Costa Rica, must be made before any subspecies are recognized within it. 

Petrochelidon pyrrhonota. Cliff Swallow. 14, July 26. Swallows, presumably of this species, 
were noted on several occasions, but always too far away to permit unquestioned identification. On 
July 26 a juvenal male was collected from a flock of Cliff Swallows circling over the road near camp. 
This specimen probably pertains to the resident race melanogaster. 

Tachycineta thalassina. Violet-green Swallow. Mr. Lamb saw this species on August 5. 

Corvus corax. Raven. Individuals or pairs were seen several times. 

Aphelocoma ultramarina ultramarina. Mexican Jay. 16, 29, July 14, August 10. This jay oc- 
curred only in the pine-oak forest. On July 14 a flock estimated at 12 individuals was seen travelling 
leisurely through the upper branches of the pines on the ridge south of camp, calling loudly. A juvenal 
male collected on July 14 has scattered blue feathers on the forehead, hindneck, scapulars, and malar 
region. The maxilla of this specimen is ivory basally, the mandible entirely ivory. The label of a 
female collected by Mr. Lamb on August 10 bears the notation “Full sized hard egg ready to lay.” 

Parus wollweberi wollweberi. Bridled Titmouse. 6 6, July 14, 21, August 6, 7, 8, 9. These titmice 
were common in the pine-oak forest. Large flocks were seen several times foraging high in the pines. 

Psaltriparus minimus iulus. Bush-tit. 42, July 21, August 5, 8. Bush-tits occurred in the oak- 
thorn scrub. On one occasion a large flock was seen working through heavy thorn scrub. Three of the 
specimens are immature. They are grayer than immature male melanotis from Puebla and Hidalgo 
and agree with specimens of iulus of similar age and sex from Durango and Zacatecas. The adult is 
also typical inlus. Lea and Edwards (1950:265) recorded this race from the Patzcuaro region of 
central Michoacan. 
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Sitta carolinensis. White-breasted Nuthatch. 1¢, August 10. Mr. Lamb noted this species on 
August 5 and 8, and collected the single specimen from a pine on August 10. It is an immature, with 
a wing too long (89.4 mm.) for kinneari, yet definitely shorter than the wings of 11 of 14 immature 
umbrosa (13 6,1?) from Chihuahua and Durango. In coloration it is slightly paler than some umbrosa 
and inseparable from others. Blake and Hanson (1942:538) found the same characteristics in their 
four specimens from Cerro de Tancitaro. Their statement seems well-founded, that the White-breasted 
Nuthatches of the Tancitaro region may constitute a population intermediate between umbrosa and 
kinneari, but not worthy of subspecific recognition, and the same statement may well apply to the 
nuthatches of eastern Michoacan. 

Certhia familiaris. Brown Creeper. 12,29, July 16, August 5, 10. Creepers were fairly common 
in the pine-oak forest. The male is too small for alticola (wing 61.8 mm.). The two females show some 
difference in this character (58.4, 61.4 mm.). The specimens pertain to guerrerensis on the basis of 
coloration, but the rather large wing of one female may indicate an approach to alticola. 

Campylorhynchus gularis. Spotted Cactus Wren. 74,59, July 13, 14, 17, 21, 23, 24, August 4, 7. 
This cactus wren was found in all associations. It was very common in thorn scrub and rather rare 
in the pine-oak forest. The series includes five juvenal males which are unspotted below. 

Thryothorus felix felix. Happy Wren. 44,29, July 17, 24, August 4, 8. These wrens were com- 
mon in heavy brush and thorn scrub. Their loud song was heard frequently but individuals were 
rarely seen, seldom venturing forth from the heavy vegetation which sheltered them. 

Thryomanes bewickii. Bewick Wren. 3 6, 1?, July 13, 19, 27, 28. Bewick wrens were fairly com- 
mon in oak-thorn scrub. The four specimens are juvenal, but the remiges and rectrices are fully 
grown. There is great variation in wing length among the three males (55.6, 58.9, 62.5 mm.). The 
dorsal coloration of three specimens is similar; that of the fourth is noticeably darker. The darkest 
specimen has the longest wing, and is referable to percnus. The other specimens are similar to murinus. 
The population from which the sample was collected is apparently intergrading between the two 
races, although averaging more as in murinus. 

Catherpes mexicanus mexicanus. Canyon Wren. 44, July 15, 17, 19, 27. The Canyon Wren was 
fairly common and was often heard singing from the steep escarpment at the western end of the ridge 
south of camp. 

Melanotis caerulescens effuticius. Blue Mockingbird. 3 6, July 18, August 8. Blue Mockingbirds 
were fairly common in heavy brush and thorn scrub. A juvenile collected on August 8 is well into 
the postjuvenal molt. 

Turdus assimilis. White-throated Robin. 146,19, July 14, 18. This species was rare at our local- 
ity. The male is adult, the female juvenal. The great amount of individual variation and apparent 
post-mortem color change in this species make it impossible to identify a single recently collected 
specimen by comparing it with a series of older skins. Wing length (123.8 mm.) is in the area of 
overlap between assimilis and renominatus. The Tzitzio region is within the geographic range of 
renominatus. 

Turdus migratorius. Robin. 12,29, July 20, 21, August 5. Robins were rare at San Juan. The 
July birds are juvenal male and female. They are considerably darker dorsally and ventrally than 
juvenal specimens of propinguus from northwestern México. The adult female, in worn plumage, 
resembles similarly worn propinquus in wing length and ventral coloration but has a shorter bill and 
darker dorsum than specimens of that race. It may represent an intergrade between propinquus and 
permixtus. 

Catharus aurantiirostris clarus. Orange-billed Nightingale-Thrush. 7 ¢, 29, July 15, 16, 20, 21, 
22, 23, August 5, 7. These birds were common in heavy, non-leguminous brush, both in the pine-oak 
forest and in small draws and along streams traversing the oak-thorn scrub. Their song was frequently 
heard but individuals were wary and showed themselves infrequently. 

Myadestes obscurus occidentalis. Brown-backed Solitaire. 14, 39, July 18, 26, August 8. This 
species was uncommon, although its distinctive song was occasionally heard. A female collected on 
August 8 is in the terminal stages of the postjuvenal molt. 

Sialia sialis fulva. Eastern Bluebird. 44, July 15, 16, 26, August 4. Bluebirds were common in 
both the pine-oak forest and in oak-thorn scrub. The two adults are pale ventrally and referable to 
fulva. 

Polioptila caerulea. Blue-gray Gnatcatcher. 2¢, 19, July 22, 28, August 7. Blue-gray Gnat- 
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catchers were fairly common in dense thorn scrub thickets. On July 22 a female was observed making 
repeated trips to feed a young Cowbird (Molothrus ater) perched at the edge of a thorn scrub tangle. 
Both birds were collected. The gnatcatcher had a brood patch. Unfortunately, both males collected 
are juvenal. The wing and tail measurements of all three specimens are too large for deppei, as judged 
by the measurements given by van Rossem (1934:402) for the breeding adult male type of that race 
(wing, 6 ¢, 51.6, 51.3, 9, 49.5; tail, ¢ 3, 54.0, 54.1, 2, 52.0), and the supposed wing-tail ratio of 
deppei is reversed in all three. Lea and Edwards (1950:267) noted that their specimen from the Patz- 
cuaro region was too large for deppei. Accurate subspecific determinations of central Mexican Blue- 
gray Gnatcatchers await a thorough revision of the species over its entire range. 

Ptilogonys cinereus cinereus. Gray Silky Flycatcher. 44, 39, July 17, 22, 26, August 4, 9. This 
species was common wherever trees of any kind were present, calling loudly from the topmost branches. 
Mr. Lamb has noted the stomach contents of the two August specimens as “berries” and “madrone 
berries and mistletoe berries.” This worn series appears similar to a series of typical cinereus from 
eastern México. 

Vireo solitarius repetens. Solitary Vireo. 14,19, 1?, July 16, 24, August 6. Solitary Vireos were 
fairly common and sporadic in occurrence. Specimens were taken in both pine-oak forest and oak- 
thorn scrub. The male and female, both adult, are typical of the Guerreran race. 

Vireo gilvus. Warbling Vireo. 32,19, July 16, 18, 19, 25. Warbling Vireos were common in oak- 
thorn scrub. In the absence of adequate comparative material these specimens are tentatively referred 
to connectens. The crown coloration is slightly darker and more purely brown than that of specimens 
taken farther west in Michoacan (Uruapan, Zacapu) and may indicate a slight approach toward 
eleanorae of Hidalgo. The specimen from the Tancitaro region described by Blake and Hanson (1942: 
543) is probably referable to connectens. 

Dendroica graciae graciae. Grace Warbler. 3 2, 12, 1?, July 16, 21, August 5, 10. These warblers 
were common and apparently restricted entirely to the pine-oak forest. On July 21 adults were seen 
feeding large young. The specimens show a slight approach toward decora in the posterior extent of 
yellow on the chest, but there is considerable variation in this character among individuals of typical 
graciae from northwestern México. 

Setophaga picta picta. Painted Redstart. 44, July 14, 24, August 5, 9. Painted Redstarts were 
noted commonly in the pine-oak forest, and occasionally in the oaks of the oak-thorn scrub association. 

Myioborus miniatus miniatus. Red-bellied Redstart. 14,19, July 22, August 5. Both specimens 
are juvenal. The female, collected on July 22, has a few red feathers on the right side of the venter, 
but is otherwise in complete juvenal plumage. The male is about halfway through the postjuvenal 
molt. The pileum has several chestnut feathers, and the entire venter is red except for the postero- 
median portion. The ventral coloration is noticeably paler and more pinkish than that of adults 

Basileuterus rufifrons dugesi. Rufous-capped Warbler. 7 2, 49, July 15, 16, 19, 22, 23, 24, Aug- 
ust 7. This species was very common in heavy streamside brush along the small watercourses trav- 
ersing the oak-thorn scrub association. 

Molothrus ater. Cowbird. 14, July 22. Only one individual was encountered, a recently fledged 
male which was being fed by a female Blue-gray Gnatcatcher (which see). The specimen undoubtedly 
pertains to the resident race obscurus. 

Icterus wagleri wagleri. Wagler Oriole. 16, 32, July 20, August 6. Wagler Orioles were uncom- 
mon and restricted to the oak-thorn scrub. An adult male and female and a bob-tailed juvenal female 
collected by Mr. Lamb on August 6 “from the upper branches of a cat claw tree” were apparently a 
family group. 

Tanagra musica elegantissima. Blue-hooded Euphonia. 52,192, July 25, 26, 28. Blue-hooded 
Euphonias were not seen during the first twelve days of collecting. On July 25 three specimens were 
taken, and the species was subsequently noted several times. Individuals were seen in the oak-thorn 
scrub association where they were noted feeding on mistletoe berries. Comparison of a large series of 
elegantissima with the type series of rileyi indicates the validity of the latter race, which reaches its 
southern limits in northern Sinaloa. The Tzitzio specimens are referable to elegantissima. 

Piranga flava hepatica. Hepatic Tanager. 9 6 , 79, July 14, 15, 17, 19, 20, 21, 22, 27, 28. This species 
was very common in the pine-oak forest. On July 19 a female fed a large juvenile in a pine tree at 
camp. Both individuals were collected. 

Carpodacus mexicanus. House Finch. 1 4 , 29, July 19, 26, 28. House Finches were common about 
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farmyards and roadside trees and brush. Although seen often, they were usually so close to dwellings 
that they could not be collected. Two of the three specimens are immature. The sole adult is a female. 
This specimen is easily separable from centralis by virtue of its far smaller bill and wing, paler, less 
pronounced ventral streaking, and buffier ventral ground color. It differs from coccineus in smaller bill 
and slightly buffier ventral ground color. It agrees in all characters of size and color with a good 
series of typical mexicanus, to which race it is referred. 

Sporophila torqueola torqueola. Collared Seedeater. 34, July 18, 19, 20. Seedeaters were un- 
common inhabitants of interrupted grassland. ~ 

Volatinia jacarina. Blue-black Grassquit. 14, July 19. Grassquits were seen infrequently in open, 
grassy fields broken by scattered trees and scrub thickets. On July 30 a male was observed executing 
the peculiar courtship display of this species, giving short, buzzing notes and following each note by 
a perfectly vertical upward leap of perhaps two feet and a direct descent to the spot whence it took 
off. The single specimen, an adult male in worn plumage, is inseparable from similar material of diluta 
and atronitens. Until the confused relationships within this species are worked out (see Hellmayr, 
1938:254, n. 1), subspecific determinations of Mexican specimens are meaningless. 

Spinus notatus griscomi. Black-headed Siskin. 6¢, 192, July 15, 19, 21, 24, August 4, 7. This siskin 
Was common, occurring mainly in the pine-oak forest, but it was noted several times in the oaks of 
the oak-thorn scrub. 

Spinus psaltria psaltria. Arkansas Goldfinch. 22, 29, July 17, 20, 24. These goldfinches were 
common in oak-thorn scrub. 

Loxia curvirostra stricklandi. Red Crossbill. 1¢, 39, July 20, August 5. A mixed flock of adults 
and immatures was seen high in the pines on the ridge south of camp on July 20. Two immature 
females were collected. A single adult male was seen on July 29. The specimens taken in August are 
adult. 

Pipilo fuscus fuscus. Brown Towhee. 2 26, 692, July 13, 19, 20, 29, August 4, 10. Brown Towhees 
were common in roadside scrub and farmyards. Six of the seven adults collected were in breeding 
condition. | 

Melozone kieneri rubricatum. Rusty-crowned Sparrow. 44, 292, July 18, 19, 22, 27. Ground 
sparrows were found only in two fields grown to long grass and interrupted by extensive tangles of 
thorn scrub and scattered trees. They were never seen commonly, although three were collected on 
July 22. The wary nature of these birds made them difficult to hunt. On one occasion an individual 
about ten feet up in a tree answered imitated Pigmy Owl calls with a four-syllabled series of clear 
notes, given rather slowly. The bird answered steadily for over half an hour without exposing itself. 
When approached more closely, it moved about and was taken. The alarm note of this species is a 
sharp tsit, given repeatedly. In a previous paper (Davis, 1951:100-101) it was suggested that Pipilo 
fuscus and P. aberti might have closer affinities with the genus Melozone than with P. ocai or P. ery- 
throphthalmus. None of the calls given by Melozone kieneri throw any further light on this problem 
as they do not resemble any of the calls of any Pipilo. 


Aimophila ruficauda acuminata. Russet-tailed Sparrow. 14, July 28. Individuals or pairs of this 
species were noted several times in roadside thorn scrub thickets. 

Aimophila rufescens pallida. Rusty Sparrow. 82, 29, July 15, 19, 20, 21, 23, August 8, 9. This 
species was common, frequenting dense thorn scrub thickets and heavy brush. The subspecific deter- 
mination of this series is difficult. Griscom (1934:418) named A. r. subvespera from Chilpancingo, 
Guerrero, stating that this race was separable from pailida of Jalisco by virtue of having black in the 
rufous crown stripes and a well-marked median gray crown stripe. Lea and Edwards (1950:270) 
referred their specimen from Tacambaro, Michoacan, to subvespera because of the black in the rufous 
crown stripes. Although no specimens from Jalisco and Guerrero were available, the following 
features were noted on an extensive series of males only, nearly all taken in spring and summer. A 
single male from Sonora (mcleodii) has a pale rufous crown with no black feathers and no indication 
of a median crown stripe. A male from Cosala, Sinaloa, has a darker crown with a few black feathers 
laterally. Of 12 males from west-central Chihuahua, eight have some black crown feathers laterally, 
and seven have definite indications of a median crown stripe. Of 15 individuals from southern Sinaloa 
(1) and Nayarit (14), here referred to pallida, five have indications of a median crown stripe. Four- 
teen have some black crown feathers laterally, and in four there are many black feathers in the crown. 
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Crown color varies in this series, but all individuals have darker crowns than the specimen of mcleodii 
from Sonora. 

Of six specimens from western Michoacan (Uruapan) two have no lateral black, four have a small 
amount, five have a definite median stripe, and the sixth an indication of one. Of the six adult males 
taken near Tzitzio, four have definite stripes, one has an indication of same, one has none. Five have 
a very small amount of lateral black, one has none. Of six refuscens from Puebla and Veracruz, all 
have very dark crowns, pronounced median stripes, and heavy black feathering laterally. In addition 
these specimens of rufescens are much more rufous dorsally than mcleodii, pallida, and subvespera, 
and they are smaller than pallida and Griscom’s measurements of subvespera. Specimens of mcleodii 
were not measured. There appears to be a branching cline involved. From Sonora to Oaxaca there is 
a cline of increase in darkness of pileum, lateral black crown feathering, and tendency toward a 
median crown stripe. This cline culminates in the populations of Guerrero and Oaxaca (subvespera). 
Branching from this north-south cline, probably at the level of Jalisco, is an east-west cline running 
through Michoacan, México, Morelos, Puebla, and Veracruz, the populations of the last two states 
(rufescens) showing the greatest expression of crown darkness, lateral black, and median striping 
of any of the populations here considered. Subvespera and rufescens are differentiated by virtue of 
the smaller size and more rufous dorsum of the latter. The specimens taken near Tzitzio are nearest 
pallida of Nayarit. Three of the eight adults of both sexes are noticeably rufous dorsally, thus varying 
toward rufescens, but all are too large for that race. Griscom (loc. cit.) called attention to the inter- 
mediacy of pallida between mcleodii and subvespera. Although I have not seen specimens of pallida 
from Jalisco, the similarity of the series from Tzitzio and Nayarit indicates that Jaliscan material 
would also be similar. If this is so, the clinal change from Sonora to Guerrero would appear to be 
gradual. I am reluctant to synonymize subvespera until adequate Jaliscan and Guerreran material 
has been examined. If the nature of the cline is gradual, as indicated, it would seem proper to recog- 
nize mcleodii, pallida (which has priority over subvespera even though named from an intermediate 
point on the cline), and the small, dark rufescens of eastern México. A. r. antonensis van Rossem is 
not considered here. 

Aimophila ruficeps. Rufous-crowned Sparrow. 1¢, August 4. This sparrow was not seen in 
1951. The single specimen, about half way through the postjuvenal molt, was taken from a low oak 
by Mr. Lamb. The fresh plumage of the dorsum is a rich, dark fuscous and the individual probably 
belongs to the race fusca. 

Spizella passerina mexicana. Chipping Sparrow. 5 6, 22, July 13, 17, 20, 26, August 4. This species 
was very common in the pine-oak forest and were also noted frequently in the oaks of the oak-thorn 
scrub association. 

The foregoing list gives some impression of the varied nature of the avifauna in the 
Tzitzio region. Blake and Hanson (1942) reported on a collection of birds made along 
a transect in the Tancitaro region of western Michoacan. This transect extended 37 miles 
and was limited to the south by the Rio Tepalcatepec, 500 feet, and to the north by the 
summit of the Cerro de Tancitaro, 11,800 feet. Collecting was carried out in the months 
of June, July, and August. The authors list 16 species which were characteristic of the 
Arid Tropical Zone, lying between 500 and 3000 feet. Of these, four were collected 
three miles north of Tzitzio: Piaya cayana mexicana, Momotus mexicanus mexicanus, 
Tyrannus crassirostris crassirostris, and Aimophila ruficauda acuminata. In addition, 
Coragyps atratus, also limited to the Arid Tropical Zone in the Tancitaro region, was 
a common species three miles north of Tzitzio. Also collected near Tzitzio was M yio- 
borus miniatus miniatus, which was an excellent indicator of the Humid Upper Tropical 
Zone on Cerro de Tancitaro. There has obviously been a much greater compression and 
interdigitation of associational vegetation types in the Tzitzio region. This area is ap- 
parently located at a point on the southern slope of the central Mexican plateau at which 
the pine-oak forest gives way rapidly to the thorn scrub vegetation of lower elevations. 
This rapid natural transition has been enhanced by human activities, since clearing of 
the original pine-oak forest has created the opportunity for an extensive upward invasion 
of thorn scrub. The effect on the avifauna has been marked. The original inhabitants 
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of the pine-oak forest are able to maintain themselves as breeding species in the exten- 
sive forest remnants, and they have been joined by a number of species which have fol- 
lowed their habitat as it spread to higher elevations. 

My field work in 1951 was made possible by a grant from the Robert T. Moore 
Laboratory of Zoology Endowment Fund of Occidental College. Specimens of Polioptila 
and Tanagra in the Dickey Collection, University of California at Los Angeles, were 
examined through the courtesy of Dr. Thomas R. Howell. 
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FROM FIELD AND STUDY 


A Possible Desert Flight Line of the American Redstart.—Because of its characteristic 
actions and the virtual absence of other redstarts in the desert areas west of central Arizona, the 
American Redstart (Setophaga ruticilla) may be recognized readily at some distance. A westward 
extension of the breeding range carries it through the Rocky Mountain-Great Basin region, as is true 
of several other eastern birds of different families. All of the latter, however, migrate due east before 
turning south to their winter ranges and are thus absent or at most accidental to the south of their 
westernmost breeding outposts. The Eastern Kingbird (Tyrannus tyrannus), Catbird (Dumetella 
carolinensis), Veery (Hylocichla fuscescens), and Red-eyed Vireo (Vireo olivaceus) are all examples 
of this latter type of migration. 

The migration of the American Redstart appears to differ somewhat from this usual pattern. It 
is true that west of extreme eastern Arizona the species is extremely rare. In the great amount of field 
work done by many ornithologists from the San Pedro River westward beyond Tucson, Arizona, no 
records have yet been obtained since the time of H. Brown and W. E. D. Scott (Auk, 5, 1888:36). 
Neither are there any records for the Sacaton, Camp Verde, Flagstaff, or Grand Canyon regions, all 
of which have been centers of ornithological activity at one time or another. Considering the great 
amount of field work done in coastal California, the species may also be considered casual there. 

Between these two regions, however, lie the main deserts of the Southwest. Here resident orni- 
thologists are few. Yet in spite of great distances and paucity of observations a truly surprising 
number of records has already been obtained in and around the lower Colorado River valley. This, 
in our opinion, indicates that these deserts serve as an incipient migration route for part of the birds 
of the westernmost breeding colonies. With the generous assistance of Gale Monson, Mrs. Nora Poyser, 
Russell K. Grater, and Mrs. James Cox we have assembled a number of records of the American 
Redstarts in this region. 

Starting at the north, on May 21, 1942, one was seen on the desert about nine miles northeast of 
Las Vegas, Clark County, Nevada (Broadbooks, Condor, 48, 1946:141-142). The greatest concen- 
tration of known records is at the recently established desert oasis of Boulder City, 24 miles to the 
east of Las Vegas—a circumstance probably due to the isolation of the area, its prominence on the 
barren hilltops, and the presence at times of qualified observers. There are already eleven records of 
the American Redstart for Boulder City and its immediate vicinity. Russell K. Grater (Prelim. Bird 
Check-list of the Boulder Dam Recreational Area, U.S.D.I., Nat. Park Service, 1939: supple. list 
mimeogr.) on August 25 and 29, 1939, reported the first one seen in the area. On August 18 and 19, 
1949, an adult male was observed near Lake Mead. During the fall migration of 1950, six observa- 
tions were reported as follows: an adult male was seen on August 27, and female-plumaged birds were 
seen September 3 (one), September 9 (two), September 19 (one), September 25 (one), and finally 
October 21 (one). The fall migration of 1951 was not as striking as that of 1950. Only one bird was 
seen, this in female plumage, on September 9 by Pulich at his home. There are only two spring records 
for the area. These were single birds reported by Mrs. James Cox in 1950 and 1951 but unfortunately 
no specific dates are available. 

A final and important point regarding the American Redstart’s occurrence at Boulder City is that 
no qualified observer has ever lived in Boulder City for any length of time without seeing this species 
pass through. 

In the northern part of the Hualpai Mountains, about 14 miles south-southeast of Kingman, 
Mohave County, Arizona, a first-year male was collected in a Gambel oak grove at 6200 feet eleva- 
tion on May 27, 1949, by Phillips. 

On the California side of the lower Colorado River there has been no resident ornithologist. The 
Needles-Topock area, however, is visited weekly by Gale Monson, refuge manager of the Havasu 
Lake National Wildlife Refuge. Here there are already two records. On September 22, 1948, Monson 
saw a young female in athel trees some six miles below Needles, San Bernardino County, California. 
The second record is an adult male observed by Monson and Pulich on September 13, 1951, on the 
immediate area of the refuge about three miles above Topock, Mohave County, Arizona. This bird 
was foraging in willow association within the swamp area of the refuge. 

East of the southern part of the Hualpai Mountains, a young female was found four miles south 
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of Wikieup P. O., on the Big Sandy River, Mohave County, Arizona, September 24, 1951, by Phillips. 
No other records, however, have yet been obtained in the lower Colorado River valley or its vicinity 
north of the Imperial Wildlife Refuge above Yuma, Arizona. Here an immature male was seen along 
the shore of Martinez Lake on September 22, 1942, by Monson (Condor, 46, 1944:22). Also “in the 
valley” near Yuma, Herbert Brown (MS) records under the very early date of April 30, 1905: “Saw 
a Redstart but did not succeed in getting it.” 

Farther west, but within the deserts and possibly forming a part of this pathway, are four records. 
The northernmost is a female taken at Fish Lake, Esmeralda County, southern Nevada, May 30, 1928, 
by Seth Benson (Linsdale, Pac. Coast Avif. No. 23, 1936:111) ; at Twentynine Palms, San Bernardino 
County, California, on May 28, 1935, a female or young male was observed (F. Carter, Condor, 39, 
1937:216) ; an immature female was taken near the southern end of the Salton Sea, Imperial County, 
California, October 3, 1948 (Cardiff and Cardiff, Condor, 51, 1949:45); and one was “in almost 
continuous song” at Imperial (State) Refuge Headquarters, Salton Sea, May 27 and 28, 1951, as noted 
by William Anderson (Small and Pyle, Audubon Field Notes, 5, 1951:276). 

In summary, therefore, the American Redstart has been found at every point in the lower Colo- 
rado River valley and vicinity from which we have known, continuous observations except for the 
Parker area, Arizona, where Monson has not yet found it. It has also been found at other points where 
observations have been made only briefly. Our records indicate a definite preference by this species 
for broad-leafed deciduous trees, which may explain the numerous records for Boulder City, Nevada. 
This town is virtually a desert oasis of deciduous cover surrounded by nearly barren desert mountains. 
The dates of occurrence are from April 30 and May 21 to May 30 and from August 18 to October 3 
and 21. Most of the records are for fall migration. While this article cites 22 records, the species can 
only be considered rare; only once has more than one individual been found at a time. This is never- 
theless quite different from its status both east and west of the lower Colorado River valley and 
adjacent deserts. For this reason, the deserts of the lower Colorado River basin may be an incipient line 
of migration for the western populations of Setophaga ruticilla—WarrEN M. Puticnu, Boulder City, 
Nevada, and ALLAN R. Purtirrs, Museum of Northern Arizona, Flagstaff, Arizona, May 6, 1952. 


A Wild Hybrid Between Branta and Anser Obtained in Japan.—Mr. Keisuke Kobayashi 
of Kobe, Japan, has sent me the skin of an immature wild goose for identification. It was selected and 
purchased out of some fifty geese (most of them are Anser albifrons and a few of A. fabalis) that 
arrived at Kobe city market on February 19, 1952, from Ishinomaki, Miyagi, northeast Hondo. 

I have carefully examined and compared the skin with Branta canadensis leucopareia, Anser albi- 
frons frontalis, and Anser anser rubrirostris in the collection of the Yamashina Museum and have 
come to the conclusion that this goose is no doubt an example of a wild hybrid between Branta cana- 
densis subsp. and Anser sp. [possibly albifrons]. 

Differential measurements (mm.) of the three forms of geese and the hybrid may be tabulated 
as follows: 


Height Number 
of o ‘ a 
Forms Location Wing Tail Tarsus Culmen both “teeth” Number of 
mandi- of upper rectrices 
bles mandible 
Anser anser Eurasia 398-482 150-160 64-81 53 -76 37-39 24-27 16-18 
A. albifrons 
frontalis Japan 368-440 118-135 64-79 43 -57 25-30 26-33 16-18 
and 
Korea 
Branta-Anser 
hybrid Ishino- 440 117 78 48.5 255 30-31 16 
maki 
B. canadensis 
leucopareia N. Amer. 364-456 108-147 69-86 31.1-45.5 21-23 21-22 14-16 
and 
Japan 
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From consideration of the dimensions tabulated it is clear that the hybrid skin is nearer to Anser 
albifrons than to A. anser, especially in the height of both mandibles and the number of “teeth” of 
the upper mandible. 

A full description of the Branta-Anser hybrid is as follows: Head and neck, shiny brownish black 
without white neck ring; black “stocking” of neck ends more or less abruptly at base of neck; each 
cheek with pale buffy-white patch, the two patches somewhat divided by a dusky blackish stripe 
under throat; chin mottled with small black and white spots; black front with a few little whitish 
spots; under side of eye and basal feathering of bill as well as sides of nape spotted or mottled with 
white or pale buffy, so that border of cheek patch not clearly defined as in true B. canadensis and axis 
of patch not vertical, but transverse. Back and scapulars (consisting of older juvenal feathers and 
newly grown ones) grayish brown as in A. albifrons rather than brownish gray of B. canadensis, each 
feather narrowly margined with buffy, but not producing a finely barred effect as in canadensis. 
Rump, brownish black; upper tail-coverts, white or whitish with a few brownish tips; chest and 
breast pale ashy gray with whitish tips of feathers almost as in B. c. canadensis but not as in leucopareia 
(buffy) ; abdomen and flanks, white as in canadensis and albifrons; sides, grayish brown, like back, 
margined with buffy or whitish. All wing-coverts nearly uniformly grayish brown; primaries, black, 
with whitish shafts (as in albifrons), the two outer ones (instead of three as in canadensis) emar- 
ginate on inner web near tip; secondaries, dusky brown (as in albifrons) ; tertials brownish, faintly 
margined outwardly with whitish; wing lining and axillaries, slate gray as in albifrons. Upper man- 
dible dark pink, with a brownish black patch at both tip and base (frontal) ; lower mandible dark 
pink, with a black tip; feet dark pink (Koyabashi). 

Although goose hybrids in semidomesticated flocks are not rare and have often been reported, 
wild hybrids are very scarce. I know of only two previous records of wild crosses of Branta and Anser 
(Cockrum, Wilson Bull., 64, 1952:141). 

However, Berg (Die Liebegeschichte einer Wildgans, Berlin, 1930) produced five hybrids 
between a male Canada Goose (Branta canadensis) and female Greylag Goose (Amser anser) in his 
free-state breeding area in Germany. These hybrids are very similar to the present hybrid in their 
color patterns (face, cheeks and underparts of body). Berg did not mention the color of the soft parts. 
The breeding ranges of Branta canadensis and Anser albifrons overlap and hybrids could be produced 
between them, whereas B. canadensis and Anser anser seem to have no chances for crossing in a wild 
state. 

It is with pleasure that I acknowledge the aid of Dr. Yamashina and Mr. K. Kobayashi, the 
former for comparing specimens and the latter for lending material for comparison—NAGAMICHI 
Kuropa, Tokyo, Japan, May 15, 1952. 


First United States Record of Myiarchus nuttingi—On January 8, 1952, while the senior 
author was riding along a wash grown to mesquite, catclaw, and other shrubbery in the grassland 
about nine miles northwest of the village of Roosevelt, Gila County, Arizona, his attention was called 
to a Myiarchus flycatching in the bushes. The bird was collected and proves to be a Nutting Fly- 
catcher (Myiarchus nuttingi inquietus), a species not heretofore taken in the United States. This is 
the more surprising because of the midwinter date and the fact that the extremely similar Ash-throated 
Flycatcher (Myiarchus cinerascens) winters only a few miles farther west at Phoenix. 

There has been much confusion between these two species. Several previous reports of nuttingi 
in Arizona have proved to be based on female cinerascens (Ridgway, U.S. Nat. Mus. Bull. No. 50, 
part 4, 1907:627, footnote). More recently, Griscom (Bull. Mus. Comp. Zool., 75, 1934:387-390) and 
van Rossem (Trans. San Diego Soc. Nat. Hist., 6, 1931:260; ibid., 7, 1932:136-7; La. State Univ. Mus. 
Zool. Occas. Papers No. 21, 1945:152-3) have discussed the puzzling “hybrids” between the two. 
Van Rossem’s final conclusion is “that two closely related but distinct species are involved, and that 
the truly impressive numbers of intermediates are the result of hybridization on a mass scale.” 

While we have not had the advantage of studying series of nuttingi and “intermediates,” we have 
compared the Arizona specimen with three M. n. inquietus taken on December 26 and 27, 1951, near 
Ures, Sonora, and personally determined as to sex by Phillips and Harold E. Broadbooks. These indi- 
cate a rather surprising amount of sex dimorphism. The male (Broadbooks no. 2005) is decidedly less 
olive above than the two females and is slightly less yellow on the belly as well as being larger. The 
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crown, besides being more rufescent than in the females, is darker, and the bill is longer and more 
slender, but these may be individual variations. The male measures: wing (chord), 91.3 millimeters; 
tail, 88; bill from nostril, 12.8. The females (ARP nos. 2558 and 2561) measure, respectively: wing, 
86.0, 85.5; tail, 80.7, 84.6; bill from nostril, 12.5, 11.8. Unfortunately it was impossible to find the 
gonads of the Arizona specimen, RWD no. 468, which seems to be a male, however, measuring: wing 
88.5; tail, 86.5; bill from nostril, 12.2 mm. In color it resembles the Sonoran male, but is a little duller 
and grayer, and it is decidedly paler on the crown. The bill is wide as in the females. 

The characters of these four nuttingi, as compared with adequate material of cinerascens taken 
recently in Arizona in fall, winter, and spring, appear to be: (1) Size smaller in all respects; tarsus 
more slender; bill shorter and (usually) relatively broader; extreme length of females in flesh 202 and 
205 millimeters (as against 212 to 215). (2) Wing more rounded; the outer (tenth) primary is about 
equal to the second (male) or even shorter (female) ; the ninth is decidedly shorter than the sixth, 
seventh, and eighth, being nearly or quite as short as the fifth. (3) Paler coloration above, and more 
yellowish, especially in the female; this is most noticeable on the crown; the upper tail coverts and 
edgings of the rectrices are more yellowish, less deep reddish. (4) A narrow line of dusky next to the 
shaft on the inner webs of the rectrices, and no tendency for any dusky terminal area to extend forward 
along the inner edge. (5) Brighter yellow below; gray of throat and chest very slightly darker. 
(6) Rufous edgings of the primaries narrower, paler, and duller; anterior wing-bar a trifle duller, 
more yellowish, and less extensive. 

It seems probable that re-examination of existing series of Myiarchus, bearing in mind the prob- 
ability of erroneous determination of sex by some collectors, and the age and seasonal variations, may 
considerably reduce the number of supposed “intermediates.” In this connection it is important to 
consider the geographic variation within Myiarchus cinerascens as pointed out by van Rossem (loc. 
cit., 1945), and its migratory behavior—Rosert W. DicKERMAN, Arizona Cooperative Wildlife Re- 
search Unit, Tucson, Arizona, and ALLAN R. Puitires, Museum of Northern Arizona, Flagstaff, 
Arizona, May 31, 1952. 


Observations on Molting of the American Coot.—As a part of a general study of the Ameri- 
can Coot (Fulica americana), several individuals were held captive for the greater part of a year on 
the Berkeley campus of the University of California. In this time several observations were made on 
the molting of this species that seem worth recording. 

The American Coot has one complete body molt a year, this being the postnuptial molt that 
occurs in late summer. Two birds ( ¢T87, 2 TOO) entered their molt period about seven to eight weeks 
after tapering off from breeding activity, that is, during the last week of July and early August. The 
table presents the data obtained from them and shows the sequence of events and rates of replace- 
ment in the wing. Generally, the loss of flight feathers occurs almost simultaneously on both wings. 
The greater and primary coverts are likewise all dropped at one time, a day or two after the loss of 
the remiges. Molt of the middle coverts was less regular and the replacement was slower. The lesser 
coverts began molting about ten days after the flight feathers were dropped. The old feathers of both 
the middle and lesser coverts were pushed out on the tips of the newly developing feathers, remaining 
attached until the new feather sheathes were two to five millimeters long. 


Rate of Wing Feather Growth (in Millimeters) 


Length of New Feathers 


Date Primaries Secondaries Coverts 
P Greater! Middle Lesser 
Bird $787 
July 29 5 to 9 B2 N N N 
August 2 13 13 11 N N 
August 9 24+24% “about same as primaries” N r 
August 17 “primaries, secondaries, greater .. . 
coverts .. . nearly fully replaced.” B Cc 


August 28 “sheathed at base” C i r 
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Bird 2 T0O 
July 29 18 18 14 2 N 
August 2 23+13 one sia sen B 
August 9 26+26 24+40 18+-33 12+10 eite 
August 17 P Cc c r c 
August 28 Cc c S y Cc 


' Includes primary coverts. 
* Symbols are: B—replacement begun; C—replacement completed; N—not yet molting; P—replacement progressing. 
* 24424, indicates a sheath length of 24 millimeters and a free feather plume of 24 millimeters. 


While it took a little over a month for complete replacement of the primaries, the secondaries 
were replaced in about four weeks. Greater and primary coverts were replaced in about three weeks 
and lesser coverts in about two weeks. The middle coverts tended to lag considerably, with the new 
feathers still growing after all of the other feathers were completely replaced. 

Throughout the time of wing molt rectrices were being dropped and replaced one or two at a 
time. 

On several captive coots it was noted that the normally ivory-colored bill took on a decidedly 
grayish coloration either during the molt period or in late summer prior to the commencement of 
molting. By September 10 five of the seven captive coots had developed decidedly grayish bills, and 
this same grayish bill character has been observed on birds in the field. This coloration often makes 
it difficult to distinguish between adults and early season birds-of-the-year during the fall season. 

During late May and early June the leg scutes (particularly on the tarsus) of the majority of 

the captive coots were found to be scaling off. In every instance this revealed a deeper yellow colora- 
tion than previously apparent. In several cases this molting occurred on birds prematurely receding 
from breeding behavior, but in others this molt had no relation to breeding activity, but either accom- 
panied decreasing frontal shield size or occurred on coots whose shields had remained at a low level 
of activity (Gullion, Wilson Bull., 63, 1951:160). Leg molting was not encountered among coots 
whose shields and breeding activity were developing during these months. Termination of the study 
prevented following these latter birds through the decreasing stage of the shield cycle. The leg molt 
on birds ¢T87 and 9 TOO preceded the wing molt by about 45 days. 
‘ The fact that feathers on the American Coot’s wings are shed nearly simultaneously seems to be 
in agreement with the general pattern among Rallidae (Bent, Bull. U.S. Nat. Mus., 135, 1926, and 
Witherby, et al., The Handbook of British Birds, vol. 5, 1947). During the period of wing molt coots 
become extremely shy, scuttling to cover at the least disturbance and seldom feed far from dense 
cover when undisturbed. They are disinclined to fly for a period of about four weeks and are prob- 
ably incapable of flight for most of this time. 

Molting of the leg scutes of birds seems to be seldom recorded in the literature, nor have any 
references to the seasonal graying of the American Coot’s bill been seen by the author. 

I wish to thank Dr. Robert W. Storer for calling my attention to the scarcity of published infor- 
mation concerning the molting of leg scutes by birds ——Gorpon W. Guttion, Nevada Fish and Game 
Commission, Boulder City, Nevada, July 4, 1952. 
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NOTES AND NEWS 


The Board of Directors of the Cooper Ornitho- 
logical Society took action to vacate the annual 
scientific meeting of the Society in 1953 in view 
of the meeting of the American Ornithologists’ 
Union in Los Angeles in late October of this year. 
Instead the Cooper Society will have a half-day 
program of papers in connection with the meeting 
of the Pacific Division of the American Associa- 
tion for the Advancement of Science in Santa 
Barbara, California, on June 20, 1953. The an- 
nual business meeting of the Cooper Society will 
be held at the time of the April meeting of the 
Southern Division. 


The bird-banding office of the Fish and Wild- 
life Service recently has issued a directive re- 
stricting, except by special dispensation, the place- 
ment of colored bands or other special markers 
on migratory birds as well as limiting the way 
in which a person captures birds for marking. The 
importance of colored banding in addition to 
numbered banding is very great, and this proce- 
dure as well as others mentioned in the directive, 
as research tools, seem unduly subjected to con- 
trol by the new regulations of this government 
agency. What worries many of us is that research 
devices and innovations seem to require advance 
clearance by a government official. We like to see 
ingenuity and originality in research given full 
freedom. The situation is, however, neither as 
simple nor as restrictive as it might at first seem. 
As Mr. Seth H. Low of the Fish and Wildlife 
Service has explained to us, real confusion has 
arisen from indiscriminate use of markers on 
species being studied by many persons. Perhaps 
the Service has gone too far in establishing a 
general limitation to correct a few specific trouble 
spots. But it is important to announce that the 
attitude of Mr. Low and his group is one of 
readiness to receive and act understandingly on 
requests for special provisions of banding per- 
mits to liberalize procedures for individual work- 
ers. This channel of appeal should be freely used 
as need arises—ALDEN H. MILLER. 


COOPER SOCIETY MEETINGS 
NORTHERN DIVISION 


Octoser.—The monthly meeting of the North- 
ern Division of the Cooper Ornithological Society 
was held on October 2, 1952, at the University 
of California, Berkeley. Memberships proposed 
were: Edward R. FitzSimmons, 1414 Bonita, 
Berkeley 9, Calif., by George Piternick; Vester 


Montgomery, 1302 N. Linn, Roswell, N. M., and 
James S. Jardine, 18459 Lake Chabot Rd., Cas- 
tro Valley, Calif., by R. F. Johnston. 

Dr. A. Starker Leopold gave an illustrated ac- 
count of “An Airplane Survey of Wintering 
Waterfowl in Mexico.”—Lois C. TAytor, Acting 
Secretary. 


SOUTHERN DIVISION 


Octoser.—The monthly meeting of the South- 
ern Division of the Cooper Ornithological Society 
was held on October 28, 1952, at the Robert T. 
Moore Zoological Laboratory, Occidental College, 
Los Angeles. The following names were proposed 
for membership: John Crosby, Jr., Gardnerville, 
Nev., by Frank Richardson; Miss Nina McDon- 
ald, 4004 Via Solano, Palos Verdes Estates, Calif., 
by J. R. Pemberton; Alfred E. Perry, Box 658, 
College Place, Wash., by Ernest S. Booth; Rob- 
ert J. Newman, 312 W. Roosevelt St., Baton 
Rouge, La., and Keith A. Trexler, 64 Vaquero 
Rd., Arcadia, Calif., by C. G. Sibley; Tom Keck 
Scott, Rm. 102 Clark Hall, Pomona College, 
Claremont, Calif., and Danforth E. White, Div. 
Natural Sciences, Humboldt State College, Ar- 
cata, Calif.. by J. C. von Bloeker, Jr.; John 
William Hamilton Anderson, “Roukenglen” 381 
Musgrave Rd., Durban Natal, So. Africa, John 
L. Blackford, Libby, Montana, Wilmot W. 
Brown, % Hotel Mexico, Chilpancingo, Guerrero, 
Mexico, William C. Dilger, Lab. of Ornithology, 
Fernow Hall, Cornell University, Ithaca, N.Y., 
Mr. Willy Friling, 140 Chaussée de Malines, 
Antwerp, Belgium, Grace E. Barstow Murphy, 
“Briarles” Old Field, Setaulret, L.I., N.Y., Cal- 
vin Ragan, P.O. Box 7, Bell, Calif., Lt. Colonel 
Niall Rankin, F.R.G.S., House of Treshnish, Cal- 
gary, Isle of Mull, Scotland, Mrs. Harry Romig, 
351 Alma Real Dr., Pacific Palisades, Calif., 
Harold Arthur Schmidt, 317 E. El Segundo Blvd., 
Los Angeles 61, Calif., Carl H. Svane, Frederiks- 
sundevej, 168 Brénshéj, Denmark, and Francis 
S. L. Williamson, 475 McAuley St., Oakland, 
Calif., all by C. V. Duff. 

Dr. Robert T. Moore welcomed the Southern 
Division to the Moore Laboratory and showed 
a short film on “The Bird Life and Ascent of Mt. 
Chimborazo, Ecuador.” Dr. John . Davis dis- 
cussed the work of the four leading contempo- 
rary bird collectors of Mexico. The meeting then 
adjourned to view a portion of the collection of 
56,000 birds housed at the laboratory —Doro- 
THY E. Groner, Secretary. 








Concerning Cooper Society Memberships and Subscriptions 
Address C. V. Durr, Business Manager, 1922 Tamarind Avenue, Hollywood 28, Calif. 


Send dues, address changes, and advertisements to 
Jack C. von Bloeker, Jr., Treasurer, 161 West 121st St., Los Angeles 61, California. 


For Sale, Exchange, and Want Column—Each member of the Cooper Society is entitled to one 
short advertising notice in any issue of the Condor free. Notices of over 3 lines will be charged for 
at the rate of 25 cents per line. Send advertising copy to Jack C. von Bloeker, Jr. 


Ee _____________ _______ 


For SAte—The Birds of Crater Lake National Park, by Donald S. Farner (Univ. Kansas Press, 
xi+-187 pp., 1952, paper), $1.40 postpaid—Crater LAke NaTurat History Association, Fort Klam- 
ath, Ore. 


For Sate—Bird Lore and Audubon Magazine, complete (1899-1952), first 4 vols. bound, re- 
mainder in original covers, $100.00 (Canadian funds, F.0.B, Toronto) —L. L. Snyper, Royal Ontario 
Museum, 100 Queen’s Park, Toronto 5, Ontario, Canada. 


For Sate—Roberts’, Birds of Minnesota, 2 vols., 1st ed., slightly damaged, $26.00 postpaid — 
Dr. F. L. R. Roperts, 925 Wakefield, Corona, Calif. 


For SALE—600 issues of The Oologist; cover period from beginning to end of magazine, lacking 
some numbers before 1900, $50.00 plus transportation—Paut A. Stewart, Dept. of Zoology, Ohio 
State University, Columbus, Ohio. 


For SAtE—Several sets of Dawson’s, Birds of California, in full or half leather binding, including 
several de luxe editions, all new as issued, first printings; if interested, write for full descriptions — 
W. Lee Cuamoers, R. R. 1, Box 294, Topanga, Calif. 


Brvocutar Data—For details on how to use, choose and check a binocular for birding read our 
article, “Know Your Binoculars,” published in Audubon Magazine, fully illustrated, reprint 10¢; 
no charge if you mention membership in the Cooper Ornithological Society. If your glass needs repair 
or coating, send it to us for a free estimate. If you need a new one, send for our free list of American, 
German and Japanese glasses—all guaranteed adjusted to U.S. Government specifications, and sent 
on 20 days’ free trial. Liberal trade-in allowance. We also check glasses without charge and answer 
questions personally. If you have a binocular problem, let us help you solve it—-THe REICHERTs, 
Mirakel Repair Co., Mount Vernon 15, N.Y. 


For Sate—Lydekker’s, The Royal Natural History, vols. 6-8, Birds; good condition, make offer. 
—Rownatp REUTHER, 1336 Richmond St., El Cerrito, Calif. 


For SateE—The Post-egg Period in Albatrosses, by L. E. Richdale (New Zealand), Biological 
Monographs No. 4, 166 pp., 28 photographs, $3.25; contains much new material on albatrosses of 
the Midway Islands—Dran Amapon, American Museum of Natural History, New York 24, N.Y. 


For Sate—North American Recent Mammals, 1923, Miller, $2.00; Birds of the West Indies, 1889, 
Cory, $4.00; A.O. U. Check-list, 1910, $2.00; Diving Birds, 107 (orig.ed.), Bent, $25.00; Birds of 
Missouri, Widman, $3.00; Birds of Virginia, Bailey, $2.00; Birds of Michigan, Barrows, $3.50; 
Avifauna of the Galapagos Islands, Swarth, $3.00; 16-gauge-.38 S.W. collecting tube, $5.00.—L. M. 
Huey, Natural History Museum, Balboa Park, San Diego 1, Calif. 


For Sate—Books on birds and other natural history subjects; catalogue sent on request.—W. R. 
Hecut, 3965a Shenandoah, St. Louis 10, Mo. 





MUSIC IN NATURE 
By Love Mier 


Four 12-inch, vinylite (non-breakable) phonograph records with over SO bird songs and animal 
sounds. 


This popular talk by Loye Miller is again available. Music in Nature is an informal discussion 
of the five elements of music—time, tone, tune, timbre, touch—in relationship to bird songs and 
animal sounds. These sounds are reproduced by Professor Miller’s own vocal and whistled imitations. 
Highlights are the four calls of the California Quail, the songs and cries of the goldfinch, wolf, horned 
owl, tree-toad, and meadowlark, and the amazing combination of tongue flutter, whistle, and grunt 
used to reproduce the sound of the Sandhill Crane. Fifty of the bird songs and animal sounds are 
applicable in any state of the Union. This material is ideally suited for all grades of classroom instruc- 
tion and is being used by many school districts throughout the country. 


Loye Miller has made field studies of natural sounds for more than fifty years. As Professor of 
Biology in the University of California at Los Angeles, he has long been noted as a scientist and teacher 
and for his leadership in nature study groups and for his talks about birds and animals. 


The University of California has given The Cooper Ornithological Society the right to sell 
Music in Nature as a contribution to Ornithology. 


The four discs, seven sides recorded, $7.50 plus 3% state sales tax in California. 


Send your order with check payable to 
THE COOPER ORNITHOLOGICAL SOCIETY 
% Department of Zoology, University of Colifornia, Los Angeles 24, California. 








